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it seems a knotty design problem, 
even knottier to produce 


call in the people with an unrival- 
led reputation for unravelling. Call 
in Camelinat for the design and 
production of complete units de- 
manding specialists’ experience in 
. ; ; ; Wy Wy yyy 
Sheet metal fabrication and ro M100 


assembly. 


Specialists in design and com- 
plete unit production. 


J WU’. err: — Wy “J 


Y, - CAMELINAT & LTD. 
7 CARVER STREET, ceutebene 
Phone: CENtral 6755 (5 lines) Grams: Camelinat, Birmingham 


Member of the Owen Organisation 








ROTARY FURNACES 
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USED FOR REFINING ALUMINIUM, 
COPPER, BRONZES, GUNMETALS, 
BATTERY PLATES, LEADS, SCRAP 
SWARF AND RESIDUES. 


MONOMETER MANUFACTURING CO. LTD., 


SAVOY HOUSE 115-116 STRAND, LONDON, W.C.2 Telephone: TEMple Bar 9025 


Are You Equipped To Comply 
With Smokeless Zone Regulations? 


Brass and other non-ferrous 
metals can be poured without 
offending either regulations or 
neighbours, and greatly to the 
benefit of operatives. Filters 
can be provided to 
effectively collect zinc 

oxide and other objec- 
tionable fumes instead of 
discharging them to 


atmosphere. 


Sole Manufacturers 


NEWTON 
COLLIN 


i T E€ OD 
BRADFORD ST. WORKS, BIRMINGHAM S 


SPECIALISTS IN DUST AND FUME 
REMOVAL FOR OVER 35 YEARS 
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For the elimination of atmospheric pollution, 
cleaning process gases and the recovery of 
valuable materials from gas streams by 

the wet scrubbing process 





CHEMICO GAS SCRUBBERS 


FOR INDUSTRY 


Typical applications include: 


Blast Furnace 

Oxygen Steel Converter 
Open Hearth Furnace 
Cupola 

Electric Furnace 
Non-Ferrous Smelting 
Crushing and Screening 
Coke Oven Gases 
Rotary Kiln 

Foundry Shake-Out 
Sintering Plant 

Plant and Pickling 


Technical advice and illustrated literature 
on request. 


CGHEMICO 


CHEMICAL CONSTRUCTION (G.8B.) LTD. 9 HENRIETTA PLACE, LONDON W.1 
LANGHAM 6571 
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NICKEL ANODES € NON-FERREOUS CASTINGS L 
BEACH WORKS - SHERBORNE STREET - BIRMINGHAM - 16 


RAMS - ANODES. BHAM 
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From I.C.1. AMMONIA- 


Nitrogen and Hydrogen 
for Industry 


1.C.1. Ammonia provides industry with a cheap 
and reliable source of pure nitrogen and 
hydrogen. And I.C.I. gas generating plants are 
available to convert ammonia into a wide range 
of nitrogen/hydrogen gas mixtures. 


Anhydrous Ammonia 

with a guaranteed minimum purity of 99.98%, 
to meet more exacting requirements, is 
offered in bulk and in a wide range of cylinder 
sizes. 


NITROGE 


Liquefied Ammonia (/ndustria/ Quality), 
a cheaper grade, is available in bulk and in 
two-ton containers for the larger consumer, 
and makes possible substantial economies in 
gas costs. 


A bulk delivery of 10 tons of ammonia 
provides over 13 million cy. ft of nitrogen. 


Full information on request. 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
LONDON, $.W.1. 





Metal Industry, 12 Fune 1959 


Intensive Research and Quality Control 
ensure that you can depend on the uniformity of 


Unceasing research and strict quality 
control, at all stages of production, ensures 
that Intal Light Alloy Ingots can always 
be depended upon. The quality never varies. 
With over a quarter of a century’s & 
experience and progress, Intal maintain L ight A i loy i ngots 
all the newest techniques in scientific 


inspection, and make use of the most These illustrations are taken from the 
latest Intal booklet, giving much 
interesting information on alloy ingot 


the Intal high standard of quality is manufacture. We shall be pleased to 
post a copy to executives on request. 


advanced instrumentation in ensuring that 
consistently maintained. 


INTERNATIONAL ALLOYS LTD 


HAYDON HILL, AYLESBURY, BUCKS. Telephone: Aylesbury 4242. Telex. 15/520 Cables: Intalloyd, Aylesbury 
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THE 
SECRET 
OF GOOD 
METAL 


The secret of good metal is correct composition, which is most economically 
verified by rapid and accurate analysis. That is why more and more 
producers and fabricators of light alloys are turning to Hilger Medium 

direct readers for their analyses. They find that the cost of a 

direct reader is soon recovered from the money it saves, and know for certain 
that their alloys are up to specification. A complete analysis takes 

no more than two or three minutes and can be finished while the melt 

is still in the furnace. 


The Triple Medium direct reader, shown in the illustration, can analyse as 
many as twenty-three different elements automatically, and can 

be used for photographic spectrography as well. It is described in 
Catalogue CH 405/c7 which gives accounts of all the Hilger direct readers. 


98 ST PANCRAS WAY LONDON NWI Telephone: Gulliver 5636 
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SO EACLE 
RUSCOE TURNER © > CASTING MACHINE 


CASTING CAPACITY Small Excavation Cost 


The die moulds, each 3 in. to 4 in. long 

are arranged for water-cooling and are Completely New Method 
carried ona hinged table on the upper 

platform of the machine. Billets can be Low Running Cost 

cast as follows: up to 24 in. dia. by 10 ft. 

long can be cast Tr. Two billets sim- Cheapest and most reliable 
ultaneously up to 15 in. dia. Four billets means of Semi-Continuous 
from 6 in. to 12 in. Six billets up to 6 in. Casting. 

dia. Rolling slabs from 1 to 5 according 

to size required. 


Patent Nos., 


British 

617499 - 733913 - 19288;$3. 
Canadian 

646220 


Australian 
19997/53. 


Produces the highest 
quality billets. Maintenance 
costs practically nil. We 
can supply with machine 
ae 2 Die Moulds, Pouring Box 
BA is a and Distributors. 


Fo ah 





| ROLSAN ENGINEERING LIMITED 





82, PFREDBDBERICR ’ BIRMINGHAM 


TELCeoPHONE: 7836.9 





COPPER 
ALUMINIUM 
& LIGHT ALLOYS | — 
BRASS TURNING RODS Se > 


thy 
tz to 8 ins. 3 
TUBES - SHEETS - WIRES - FLAT ¥ 
HEXAGON - SQUARE RODS 3 a - 


IN BRASS - PHOSPHOR 


BRONZE ao & CO. LTD. 


Screws <° Rivets and Small 


Machined Parts se ~~ I 15-121, ST. JOHN ST. 


Maxwell Frames LONDON E C ' 
SHEARING &GUILLOTINING TO CUSTOMERS ORDERS — <== ah en Airiaiiii 
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FOUNDRY PLANT & SUPPLIES 


your 
industrial 
planning 





"TRACTORS 


INDUSTRIAL PLANT 


DISMANTLING 


‘ So 4 , 
“Wes Pm 7 
CONTRACTORS® PLANT—SALE & HIRE = cement Ot 


ba, 


~ 


is ohh SHIPBREAKING 
= halts AND SIDINGS 


‘t Ty a Ny 


ae 


2 | STRUCTURAL STEELWORK 
5 Li 




















Ie 
SCRAP IRON AND STEEL ROAD MATERIALS j 


Ai Low 


THOS. W. WARD LTD 
ALBION WORKS ° SHEFFIELD 


London Office: Brettenham House: Lancaster Place: Strand W.C.2 


F FOOD PREPARING 
“7” MACHINERY 


FACTORY PLANNING & INSTALLATION 





No, we shall not be silly and claim that our castings are as flawless as a piece of 
16th century Venetian Glass. But we can go this far: we can say that just as the 
old master craftsmen got great satisfaction out of doing a job as well as it could 
possibly be done, so do we. That is why so many customers whose castings 

must have a fine skin which will readily anodise put their trust in Great Bridge Foundries 
PRECISION CASTINGS IN ALUMINIUM, GUN METAL, GREY IRON, ETC. TO ALL SPECIFICATIONS 


Phos. bronze and gun metal solid and cored sticks always in stock 


THE GREAT BRIDGE 
FOUNDRY CO. LTD. 


Sheepwash Lane Great Bridge - Tipton 
Seaffordshire Telephone: TiPron 2914/5/6 


A Member of the Triplex Foundries Group 
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BOL POMS 


H.C.COPPER 


STRIP, SHEET, TAPE & FOIL 


Plain and tinned; drawn, rolled, rolled and drawn, or rolled 
and sheared. Sheets up to 10 ft. x 4 ft. in any thickness over 1/32”; 


thinner sizes 6 ft. x 3 ft. or 4 ft. x 2 ft. 


Annealed strip for generator and transformer windings, etc., with 
square or rounded corners, or with rounded edges; Bolton’s specialize 
in the production, in suitable sizes, of long jointless lengths 

weighing up to 18 cwt. Hard-drawn and semi-hard-drawn strip in coils 
or in straight lengths; supplied in special tempers, to close 


tolerances, and on drums, when required. Foil down to 0.0005” thick. 


THOMAS BOLTON | 
& SONS LTD 


Head Office : Mersey Copper 
Works, Widnes, Lancashire. 


Tel.: Widnes 2022. 


London Office & Export Sales 
Department ; 
168 Regent Street, W.1. 

Tel.: REGent 6427. 
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%* = Light, sturdy construction, and economical 


% Completely dismantled, including pump, 
in 2-3 minutes. 


%& 5sq. ft. of filter area 
%& Minimum floor area with maximum 
adaptability 


%& Suitable for most solutions up to 150 F 








R. CRUICKSHAN K LIMITED 


CAMDEN STREET, BIRMINGHAM, 1 
Telephone: CENtral 8553 (6 lines) Telegrams: Cruickshank Birmingham 


SM/C4507/1 
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ALD., ARB. and LA. 


CHROMIC and SULPHURIC ACID PROCESSES 
DECORATIVE SILVER ANODISING work of exceptionally long dimensions—A SPECIALITY 
24-hour service on repetition work. Free collection and delivery. 
- Chromating, — 





ELECTRO-PLATING in Chrome, Nickel, Capper, Cadmium, Zinc, Silver, ete 
Phosphating & all other processes. 
- STOVE ENAMELLING. Cellulose Paint Spraying & Sand Blasting. 


ROBERT STUART (LONDON ) LTD. 


ASCHAM STREET, KENTISH TOWN, LONDON, N.W.5 + TEL: GULLIVER sure : 


Vi nich GORDON _, SIMPSON 





TO ALL SPECIFICATIONS 
ANALYTICAL CHEMISTS 


: ILFAR ALUMINIUM Co.Ltd ASSAYERS AND SAMPLERS 


3673 On Metal Exchange List of Assayers and Samplers 


lea COVENTRY — Phore 
| LABORATORIES AND ASSAY OFFICES 
mo) 4 A. he4 191 CLAPHAM ROAD, LONDON, S.W.9 
, Phone: ERixton 1671 


























FOR ALL- Heavy Electro Deposition 
of Chromium, Nickel 


and Copper by 


. G ROME Tie HARRIS(| IN WORKS 
A.D. REGD. No. D.LARM 
eT EE sonny Ehinae 
66-72, EYRE ST. SHEFFIELD - 1 AUTHY. No. A1/1268/30 Established 1920 


Telephone 26771-2 Telegrams: PHONE 26771-2 18 NEW WHARF ROAD, LONDON, N.1. is now available at 


Telephone: TERMINUS 7263/7 
London * Port Glasgow * Huddersfield 


Brownhills, Staffs. 


FESCOL LTD. * NORTH ROAD~ LONDON N.7 
NORTH 3025 TGA F43 

















COST ACCOUNTING 
AND THE ENGINEER nn SS Se |] | meraL.uacicat 
PROGRESS 


F . 

By KENNETH B. MITCHELL. E. A. ee og yg F.LM., 
A.C.W.A., AFF. 1.W.M. Facts, figures and formulae for all who One of the most time-consuming tasks for 
design, erect, maintain or operate electro- advanced metallurgical students and re- 
and for laboratory search workers is “Searching the 
, literature.” This 3rd edition does this 
brilliantly and comprehensively. 


This book sets out to explain cost accounting map 
and how it operates to the caginees on the shop deposition plant, « 
floor. The approach is simple and direct, the workers who deal with plating solutions. 
reader being shown in a practical manner how PIS al ; amd deodin task 
modern cost accounting in uences every depart- ne Hue es sections on water and drainage ‘ 

ment. Special attention is given to problems of purifications of solutions, storage and 6s. Od., post free. 
budgeting and budgetary control. } handling of chemicals and plating-shop 


10s. 6d. net. By post 11s. 4d. costing. From all booksellers, published by 
Obtainable from booksellers, published by: wasdgespeen tL minaeg inte 0 tase ted, Sasens Honan, Seated eones 
from all booksellers or Iliffe & Sons Ltd., benden. $E4 


Iliffe & Sons Ltd., Dorset House, Dorset House, Stamford Street, S.E.1. 
Stamford Street, London, S.E.1 
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~ EXPERIENCE 


is your Guarantee for 
all Rectifier problems 





‘ee 
. —— es 




















193 Two sets totalling 3 000 amperes, part of a \ 1958 Part of a Westalite 12 volt 5000 ampere 
copper-oxide rectifier installationatFescol Ltd. direct water-cooled rectifier for chrome de- 

all of which have since been replaced by selenium oil- ; position at Fescol Ltd. 

immersed rectifiers. 















































WESTINGHOUSE BRAKE AND SIGNAL CO. LTD., 82 YORK WAY, KING'S CROSS, LONDON, N.1 
Telephone: TERminus 6432 
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AUXILIARY ROLLING MACHINERY LTD—tipt0n 2617/18/19 


INCREASE 
PRODUCTION 
BY USING 
LATEST 
DESIGN OF 
AUXILIARY 
MACHINERY 








CAPACITY 


28” WIDE x ;!,"T0 
" THICK BRASS & 
OPPER STRIP AT 

A SPEED OF 6 TO 

36 FT. PER MIN. 

(USING 20 FT. 

LONG ACID TANK) 








CARNHAM 


& SONS LIMITED 


PLANTATION HOUSE ~ MINCING LANE 
LONDON EC3 


MINCING LANE 8424 
GARNHAM PHONE LONDON 
GARNHAM LONDON 
LION WORKS, FOX OAK STREET, 
CRADLEY HEATH, STAFFS. 
Telephone No.: CRADLEY HEATH 69281 








MAGNESIUM 


you get more than a metal from 


As sole producers of pure magnesium 
in Great Britain, and as the recognised authorities 
on every aspect of magnesium technology 


we offer a complete service from 
design to production 


we sell magnesium and its alloys 


we buy magnesium scrap 


Magnesium Elektron Limited 


Clifton Junction Manchester Swinton 2511 
London Office: 5 Charles II Street SW1 Trafalgar 1646 
Magnesium Elektron, Inc., New York 20, USA 
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ets = 


high frequency furnaces 
16 | y 400 combined ratings 
ne ar ) exceed 80,000 kW. 


& 


channel-ty pe furnaces 


| Oa 00 combined ratings 
Dyer RU, sora 


mains frequency coreless 
furnaces combined 


arly 5 
near 5 ~ ratings exceed 21,000 kW. 
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66 99 A highly-uniform grade, more than 99.5‘ pure, for 
SEVERN the finer kinds of galvanising, for sheet rolling, and 
Z| NC for battery can, brass and pigment manufacture. 


ee a - 
“AVONMOUTH” Dependable brands of virgin 
and “SWANSEA VALE”’ zinc for general galvanising. 

















GRANULATED In any of the above grades, for 


ZINC use in barrel galvamsing and 


chemical processing. 










C 4 99 Of consistent extreme purity, the standard 
alloy for the production of strong permanent 
die castings of high meh. 
















A et be ear rr mere oe a ee er ee eee ee 


g 66 K AYEM x9 Of high fluidity and maximum strength 
for making blanking and forming dies. 


Of 99.95+% purity for specialised " 


99 
CADMIUM electroplating and for high-grade 


oe 4 battery and roe manufacture. 


Mazak, also ge st mT patetoceseses* 


zinc b d a 
‘Semsenlt diate a SODIUM Zi NC An effective iste 4 in brass 
mouth’, a nd 3 ALLOY melting. 


‘ Swansea Vale 
are available 





paseo pi : ~ METALLIC For alloying with copper, also with 
and ease in 2 ARSENIC | lead for making lead shot. 
handling mS - 





RG OS ag SBP ee 


CONSOLIDATED ZINC CORPORATION (SALES) “LIMITED, 37 DOVER “STREET, LONDON, Wt. 
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Non-Ferrous Metals in Yugoslavia 


COMPREHENSIVE overall picture of the Yugoslav non-ferrous metals 
industry is given in a report issued on the occasion of the Zagreb Inter- 
national Fair. Taking 1939 as having an index number of 100, production 

of non-ferrous metals stood in 1957 at 235. This was split up into indices of 
186 for ore extraction and 400 for the processing industry. The seeming 
incompatibility of these two figures is explained by the fact that, whereas before 
the war Yugoslavia exported great quantities of her non-ferrous ores and processed 
only a relatively small amount, in the post-war years more and more plants have 
come into operation for the treatment of indigenous ores. Yugoslavia’s reserves of 
non-ferrous ores figure high in European combined totals, the country possessing 
25 per cent of Europe’s copper reserves, 20 per cent of its lead, 24 per cent of its 
bauxite, 36 per cent of its antimony, 7} per cent of its zinc, and 6 per cent of its 
mercury. Ores of silver, bismuth, gold, cadmium, manganese, chromium and 
tungsten are also to be found. The reserves of manganese, nickel, vanadium, 
titanium and molybdenum have not yet been established. 

Production of metals from native ores is still well below the potential production 
estimated on the basis of ore reserves in hand. Thus in 1957, production as 
compared with potential production, in metric tons, was as follows: blister copper, 
33,735 (70,000); electrolytic copper, 30,128 (42,000); refined lead, 78,504 
(90,000); raw zinc, 16,481 (20,000); electrolytic zinc, 12,560 (18,000); antimony, 
1,769 (2,000); mercury, 425 (600); and aluminium, 18,134 (280,000). Comparing 
these figures with those for 1939, all show a very considerable increase with the 
exception of blister copper, of which 41,643 metric tons was produced in 1939. 

In 1957, the combined annual production capacities in metric tons of non- 
ferrous processing plants were: for rolled copper products 38,000, for rolled 
aluminium products 26,500, for rolled lead products 9,000, and for rolled zinc 
products 4,000. The progress made here is best shown by the fact that the 
production capacities in metric tons in 1939 were 4,159 for copper, 15 for 
aluminium, and nil for lead and zinc. Although exports of non-ferrous metals 
have dropped slightly recently from the 1956 figure, they still play a leading part 
in the country’s economy. Thus, in 1957, 14 per cent of all Yugoslavia’s exports 
consisted of non-ferrous metals; in the previous year the share had been one of 
14-9 per cent. The total value of what the report terms “metallic ore processed 
products,” including ferrous ores, was, in 1957, 46 per cent above the 1955 figure, 
while in the same period the value of ores and concentrates rose only by 6 per cent. 

At present, all branches of the non-ferrous metals industry are being subjected 
to a concentrated expansion and modernization plan under a long-term industrial 
programme, with 1961 as its target year. Stress is on the increased production 
of blister copper, rolled copper and aluminium, while output of lead, zinc, 
mercury, antimony, bismuth and silver is also planned to rise. New processing 
plants are being built for all branches of the industry, and existing installations 
modernized and expanded. Targets for 1961 for the leading products, in metric 
tons, are as follows: blister copper, 40,000; rolled copper products, 30,500; 
aluminium ingots, 35,000; rolled aluminium products, 23,000; lead, 75,000; zinc, 
32,500; and mercury, 530. After 1961, the planned respective outputs will be 
55,000, 37,000, 100,000, 45,000, 85,000, 38,000, and 550 metric tons. In all 
of these branches except lead, 1961 figures are up by an average of about 50 per 
cent on 1956 figures. The output of lead in 1956 was, in fact, 75,759 metric tons. 
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Out of the 
MELTING POT 


480 
Better ITHOUT going into the details of 
Than One the relative merits and demerits 


of electrolytic and hot-dip tin 
plating, it is still possible to appreciate the fact that, as in 
other somewhat similar situations, it has taken an invention 
to realize the benefit to be derived from the use of the 
two processes in combination. The resulting process 
involves the deposition of a thin electrolytic tin coating on 
the surface of the steel. This deposit is then heated so 
that it forms a tin-iron alloy coating, and the sheet or strip 
is then coated by the hot-dip process. The process is based 
on the discovery that the alloy coating formed when the 
electrolytic tin deposit is heated remains largely unaffected 
during the subsequent hot-dip coating operation. Thus, a 
way is provided of obtaining a hot-dip coated tinplate 
having an intermediate alloy layer of a thickness which can 
be controlled at the desired value by controlling the 
thickness of the electroplated tin coating. In this way the 
adhesion and solderability conferred by the presence of the 
alloy layer can be secured without the embrittlement and 
the unnecessary consumption of tin which result from the 
formation of alloy layers of excessive thickness due to lack 
of adequate control in the hot-dip coating process when 
used on its own. Another advantage of forming the alloy 
layer in advance by electrolytic tin plating and the heating 
of the steel sheet or strip, is that it enables the production, 
in the subsequent hot-dip process, of a coating having a 
thickness which, if desired, can be much less than the 
minimum thickness obtainable when hot-dip coating the 
material without the preliminary formation of an alloy 
coating. 


HETHER it is, in fact, endless or 
not, the frontier of science has 
certainly been extended to such 
an extent that those mounting the frontier posts have lost 
contact. From the military point of view this is an 
unforgivable blunder. From the scientific point of view 
the verdict is less definite, and, indeed, is still the subject 
of considerable discussion. The reason for this absence 
of a clear cut decision is, of course, that, unlike the 
military, who between the wars have ample time verbally 
to fight over the last or last but one and to draw all the 
necessary conclusions (whether they learn from them or 
not is another matter), the scientists are all the time so fully 
engaged in pushing forward, occupying new territory and 
setting up new posts, that they have little opportunity to 
discuss tactics, let alone overall strategy. It is somewhat 
surprising that in these days of specialization, specialists, 
consultants, and such like, so many of them self-appointed, 
in this, that, and everything else imaginable, somebody 
should not have come forward to fill this fairly obvious 
vacancy. The strategy of scientific progress certainly 
needs developing, and even its tactics would probably 
benefit from being elaborated beyond the elementary: 
“Send reinforcements, I am going to advance” to which 
they seem to amount at present. And even this demand 
for reinforcements—more scientists and more technically 
trained people—tends to be uncertain and subject to 
apparently unpredictable fluctuations. In principle, of 
course, this demand for reinforcements links up admirably 
with the thinness to which the forward line occupying the 


No 
Strategy 


frontier has been stretched. Reinforcements in adequate 
numbers would certainly help to re-establish contact all 
along the frontier. There would still remain the problem 
of communications along this line, but that is another story. 
It will, perhaps, be pointed out that with no grand strategy 
and with only rudimentary tactics, the progress made by 
advancing science is all that can be desired, and far more 
than could have been expected. Even breakthroughs are 
sufficiently frequent to satisfy anybody. Without trying 
to dispute these facts, one might perhaps only point out 
in reply that the strategy referred to above would, among 
other things, also have to consider the situation behind the 
front line: the breakthrough of science not only into the 
unknown, but also into our daily life, which latter, for all 
that is realized, may also need some reinforcement. 


Understanding ON-SPECIALISTS—if there were 
N any—-sat to benefit in several ways 
from the masterly survey which 
Professor Petch recently presented to the Institute of 
Metals of the Papers and discussions at a conference, held 
earlier this year in America, on “Atomic Mechanisms of 
Fracture.” There was, of course, first of all the benefit 
to be derived from the resulting improved acquaintance 
with the subject matter as such. The latter was covered 
by Professor Petch in four easy stages devoted, respec- 
tively, to ductile, brittle, fatigue and creep fracture. In 
future, i.e. at least for a year or so, the non-specialist will 
now be able to picture ductile fracture as a combination of 
the familiar external necking with fracture originating from 
fracture nuclei formed by the detachment of inclusions 
from the matrix and then growing as a result of a move- 
ment of the free surfaces of the metal under the effect of 
an internal necking type of deformation of the matrix. He 
will be able to picture, perhaps a little less distinctly, brittle 
or cleavage fracture being originated by a piling up— 
possibly a dynamic piling up—of dislocations, at a slip 
plane or other suitable locality, and their then being 
squeezed together or coalescing to form a crack, which 
then grows as a consequence of the stress concentration 
it produces. He will be able to continue to try and take 
an interest in the to-and-fro slip and the resulting surface 
extrusion and intrusion phenomena which are considered 
to be connected in some way or other with the initiation of 
fatigue fracture. Finally, he will be able to keep at the 
back of his mind an impression of creep fractures origin- 
ating from fracture nuclei formed either where strains 
converge and obstruct one another, where grain boundary 
flow fails to be relieved by plastic deformation within the 
adjoining grains, or as a result of the migration, precipita- 
tion and coalescence of vacancies. As a more general 
benefit, the non-specialist should have been able to carry 
away with him the comforting thought that his failing to 
understand some atomic mechanisms of fracture need be 
no more than a reflection of the same failing on the part of 
the specialists. Indeed, the latter might examine the 
possibility of using lack of 


understanding on the part of 
non-specialists as a rough and Gf : 
ready indication of the need for 

further study on their part. 
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EXTRUSION HARDENING 


Explosive Fabrication 


OTH conventional and “exotic” 

metals are being formed, forged, 

sheared, extruded, blanked, 
hardened, welded, compacted, and 
even machined—in most instances with 
surprisingly good results—by means of 
low and high explosives. 

Low explosives or propellants are 
materials that burn as slow as one inch 
per second, and they have heretofore 
been regarded as one of the more 
practical sources of power for high- 
energy metalworking. High explosives 
do not necessarily produce more 
power than low explosives but their 
detonation rates (ranging to about 
34,000 ft/sec) are in many cases making 
it possible to do much work in far 
less time with relatively inexpensive 
tooling. 

The industrial potentialities of high 
explosives have long been ignored, 
mainly because such materials are 
known to be hazardous. However, 
experienced users now agree that they 
are not especially dangerous in the 
hands of properly-trained employees. 

Although high explosives cannot be 
used on factory production lines like 
punch presses, in relatively large out- 
door areas they can do many things 
that would otherwise be impracticable. 
For example, they have been used to 
make cup shapes more than 6 ft. in 
diameter and 3 ft deep from new 
titanium alloys that are almost 
impervious to elongation in a conven- 
tional hammer or press. 


Arrangement of tools fer high expiosive cupping or drawing 


B—Water level C—Tank. 
G—Hold-down ring. 
K—Female die 


A 


A—Firing leads 
F—Forming waves 


D—Detonator 
H—Blank. 


By H. VENSEL 


The usefulness of both low and high 
explosives is attributable in large part 
to their ability to cause hydrodynamic 
flow in metals. The nature of this flow 


has not yet been _- satisfactorily 
explained, yet its occurrence is so 
predictable that hydrodynamic flow 
equations can be used with extreme 
accuracy to predict the velocities 
needed to form metals whose flow 


properties are known. 

Therefore, where the quality of 
explosive charges is adequately 
controlled, parts can be duplicated with 
such consistency that virtually none of 
the scrap losses due to conventional 
forming will be incurred. 

It is further worth noting that high 
explosive forming can be done with a 
low capital investment, since it does 
not necessitate the use of either 
machine tools or costly tooling. This 
is important in view of the growing 


obsolescence of much available 
machinery. 
Cast Kirksite, epoxy plastics, 


concrete, and even plaster of Paris are 
among the tooling materials that have 
teen satisfactorily used to make short- 
term dies for high explosive forming. 
Air-hardening steel dies are generally 
specified for long production runs, but 
they are not costly in the usual sense 
because female dies alone can be used 
to form most parts. Male dies are 
generally non-essential because high 
explosive forces can serve their 


purpose. 


explosive forming 
E—Explosive 
J—Sealing ring ai 
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Methods of high explosive forming 
are numerous, yet in most respects 
similar. In general, a charge is 
suspended a predetermined distance 
from a die-backed workpiece and then 
detonated. Retainers of various types 
may be used to increase the time 
during which resultant pressure is 
trought to bear on the workpiece, but 
provisions are usually made for the 
eventual escape of expanding gases— 
since energy savings due to the use of 
a closed die system would be greatly 
exceeded by the cost of building a 
system that could retain high explosive 
forces without damage. 

Air will transmit explosive forces, 
but where such a medium is used, tiny 
particles from a charge may become 
embedded in a workpiece. The latter 
phenomenon can be _ prevented, if 
necessary, by premasking a workpiece 
with a material such as _ paper. 
However, most manufacturers currently 
prefer to avoid the premasking process 
by using water as the transmitting 
medium. 

Some organizations have found it 
practicable simply to immerse forming 
tools, workpieces, and charges in water 
—which is usually retained by a rein- 
forced hole in the ground. Others have 
found it desirable to retain water 
above a workpiece in such a way that 
the space between the workpiece and 
its die can be evacuated prior to the 
detonation of an explosive charge. 

Regardless of which of the latter 


Explcsive charge being lowered into steel waterhead for high 


[Courtesy Boeing Aircraft Corp. 
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F—Firing leads 
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A—Blank. ®8—Cartridge. D—Draw 


ring. E—Die. 
Closed die system for low explosive drawing 





C—Enclosure. 
F—Cover plate 


techniques is employed, users agree that 
parts formed with high explosive forces 
undergo such insignificant spring- 
back that it is generally practicable 
to produce deep draws with inter- 
changeable tolerances. Consequently, 
several companies are currently using 
high explosives for the primary 
purpose of producing the final con- 
figurations in parts that have been 
preformed by other methods. 

High explosives suitable for forming 
include such varied materials as nitro- 
glycerine-base gel dynamite, TNT, 
ammonium nitrate-base dynamite, 
RDX, and PETN. Of these, RDX 
and PETN appear to have the 
advantage of a generous safety factor— 
since they are not generally detonatable 
in anything but carefully controlled 
circumstances. 

The amount of explosive required to 
do a given forming job may range from 
less than one to more than 1,000 gm., 
depending on the size and properties of 
the workpiece. 

Curiously enough, ductile materials 
like aluminium and copper are com- 
paratively difficult to form with high 
explosives—mainly because it is hard 
to prepare charges small enough to 


produce desired elongation without 
causing damage. Extremely tough 
materials like stainless steels and 


titanium alloys, on the other hand, 
seem to lose their normal fracture 
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fluid against the part 
to be formed 
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Explosive forming permits the use of greatly 
increased velocities with more or less con- 
ventional tools, as in this cartridge-assisted 
drop hammer 


tendencies to the point where they can 
sometimes be elongated about 75 per 
cent more than would be possible by 
conventional hammer forming. 

Explosive forging, shearing, extru- 
sion, and blanking techniques generally 
resemble standard processes in that 
energy is transmitted to workpieces via 
tooling. However, relatively inex- 
pensive tooling can be utilized because 
no prolonged contact between dies and 
workpieces is necessary and because 
inertia minimizes the tendencies of the 
tools to become deformed in the 
process of forming. 

For example, tungsten bars (pre- 
heated to 4,000° F.) have been extruded 
into wires about Sft. in length with 
normal tool steel dies and retainers. 

The use of explosives for metal 
hardening purposes involves the use of 
heat and energy from relatively small 
charges of high explosives and has 
(among other things) made it possible 
to increase the hardness of extremely 
ductile or non-heat treatable metals 
like 99-9 per cent pure aluminium, 
titanium, magnesium, iron, copper, etc. 
In work with metals that might be 
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hardened by other means, explosives 
have proved to be particularly valuable 
in that they can rapidly induce 
localized hardness in inaccessible areas. 

Some distortion may occur during 
explosive hardening, but it is claimed 
that distortion can nearly always be 
held to a minimum if the right charges 
are properly employed. 

Some progress in the field of 
explosive machining has been reported 
and a special linear velocity tool is 
being tested. 

This tool is described as a 30-06 
Mauser action gun with a 28 in. 
smooth bore barrel, stock, and a tool 
holder which screws on the end of the 
barrel to retain a gin. sqware tool bit. 
Its purpose is to eject small workpieces 
from the barrel at speeds up to 
180,000 surface ft/min. 

Workpieces fired to date have been 
2 in. long slugs of 4340 steel, conditions 
of which ranged from fully annealed 
to fully hardened; and, encouraging 
results have been obtained with 90 
“V” tools, having both positive and 
negative rake angles, and with broad- 
nosed tools which had negative rake 
angles. 

Definite cutting action was attained 
without cutter failures, although no 
chips could be found. Surface finishes 
of the cuts were as fine as 15 micro- 
inches, and tests indicated increased 
hardnesses ranging from 1 to 4 on the 
Rockwell C scale. Further, initial 
hardnesses of slugs apparently had little 
or no influence on either the cutting 
action or the longevity of tool bits. 


Another potential use for high 
explosives has been experimentally 
investigated by the U.S. Naval 


Ordnance Test Station, China Lake, 
Calif. It involves the compacting of 
various metal and ceramic powders, 
and results indicate that such work can 
greatly increase the strength of sintered 
metal products by improving their 
density. 

The main problem in_ explosive 
compacting is said to be a matter of 
retaining powders during the process. 
However, trouble in this connection 
can be avoided in two ways. One 
involves the retention of powders in 
closed dies, so that work can be 
accomplished by using explosive 
charges to power special double-acting 
compacting presses. The other consists 
of placing powders in a completely 
enclosed die cavity, applying an 
explosive coating to the die, and then 
detonating the coating. 
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A selection of typical cores produced on Steloy machines 


tion can be the “slow-down” factor 

in the production of castings, and in 
any case, labour costs and bench space 
all tend to turn the attention of the 
foundryman towards a means of high 
speed core production. One of the 
most recent developments in_ this 
direction is the Steloy SA/1 automatic 
core blowing machine from which it is 
claimed 240 hollow cores/hr. can be 
produced with the machine working 
automatically with a double-impression 
corebox. 

This machine is the latest develop- 
ment in the Steloy range, but 
the basic coremaking principle used is 
similar to that of its semi-automatic 
predecessors. Briefly, this comprises a 
sand container above which is mounted 
a table to carry the corebox. Pre- 
coated resin sand is used, and air is 
introduced below the volume of sand, 
forcing it up through the orifice in the 
table and into the corebox. After an 
investment period that can be adjusted 
to suit the requirements of the job, the 
air is exhausted, and the core is 
evacuated of air and free sand, leaving 


[i certain conditions, core produc- 


the hollow inverted shell within the 
corebox. 
Still using this basic system the 


device that has now been developed 
provides either a fully automatic cycle 
or an auto-manual cycle. 


Auto-Manual Control 


On auto-manual control a safety 
device is incorporated that prevents 
the operator from getting his fingers 
caught in the initial closing of the bax. 
To achieve this, two buttons are 
located on the front of the unit, far 
enough apart to necessitate the use of 
both of the operator’s hands. To close 
the box both buttons must be pressed 
simultaneously and the release of 


pressure from either, before the box is 
completely shut, will cause it to fly 
open again immediately. 

Auto-manual operation is as follows: 
Both operating buttons must be pressed 
together, whereupon the corebox will 
be closed by a pneumatic cylinder. 
When the box is closed, the cytle 
becomes automatic and the operator 
can release the two buttons. 

Once the box is shut, a secondary 
cylinder drives the corebox along 
two rails to a position over the 
blowing head. At this point the rails 
and box tilt slightly so dropping the 


The Steloy SA 1 automatic core-blowing 
machine with single head and sand hopper 
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Automatic 


Shell Core 
Making 


box through 90° into accurate location 
on the blowing head. Metal to metal 
joints are used between box and head, 
and the object of tilting on to the head 
is to alleviate any tendency to wear the 
joints by abrasion. As the box locates 
on the head it is clamped vertically 
and the blower unit then performs the 
duty of blowing the core, investing and 
exhausting. When the blower unit has 
completed the operation, the vertical 
clamp flies off, the guide rails tilt the 
box off its seating and the secondary 
cylinder withdraws the box from over 
the blowing head. At this point a 
short curing time is allowed before the 
primary cylinder opens the box and 
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The corebox open, showing the guide rails, pneumatic cylinders and delivery chute 


the ejector plate releases the cores, 
which then drop upon an_ inclined 
chute and are delivered to the side of 


N metal degreasing, the value of 
| sicioroetnyiene became apparent 

in the late 1920’s. It is non- 
inflammable, has a convenient boiling 
point (86-7°C.), a low heating require- 
ment, a dense vapour (4} times heavier 
than air) and, above all, superlatively 
good grease-solvent powers. More- 
over it can be purified for re-use by 
distillation. 

In 1929, I.C.I., who already made 
this solvent, undertook the supply of 
degreasing plants. This was a vital 
stage in development.  Trichloro- 
ethylene, though an excellent grease 
solvent, has anaesthetic properties. 
Single, overall control of plant design 
and solvent usage was, therefore, 
essential to ensure the process was safe 
for industry. 

Metal degreasing by trichloroethylene 
involves immersing cold, greasy metal 
parts in hot trichloroethylene vapour. 
Solvent condenses on the metal and 
dissolves and washes away the grease. 
The essential point of this—the simple 
vapour process—is that degreasing 
occurs in freshly distilled solvent. 
Where swarf, polishing compound or 
other solid soil is present, it may be 
necessary first to immerse the parts in 
boiling solvent, or subject them to 
jetting with hot solvent, but the final 
treatment is almost invariably in 


vapour. After treatment, the parts are 
clean and dry, ready for further 
processing. 


Some of the latest plant, designed 
for a wide variety of degreasing opera- 


the machine, where trays or conveyor 


belts can be arranged to receive them. 
When the machine 


Metal Degreasing 


tions to suit components of widely 
divergent shapes and sizes, were on 
show recently at the Metal Degreasing 
Section, at Runcorn, of I.C.I. General 
Chemicals Division. 


Standardized double 
chain conveyor plant 
E-2LR for degreasing 
small work requiring 
rotation in boiling 
trichloroethylene 


is switched to 
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“fully automatic” operation, all these 
sequences take place on their own, and 
as a new patented automatic hopper 
feed can be supplied, the machine will 
then run _ indefinitely, making and 
ejecting consistent cores. 

The coreboxes may be heated either 
by cast-in elements or by electric 
heater pads bolted to the back of the 
box. 

The various sequences are indi- 
vidually timed and can be altered 
easily for different types of core. The 
blowing unit is so designed that a 
single sided model SA/1 machine can 
be converted into a double sided model 
DA/1 in a few minutes. Whereas the 
“Steloy” SA/1 machine described uses 
one box only, the “Steloy” DA/1 
machine uses two boxes with a con- 
sequent increase in production. 

Air supply at 80-100 lb/in? is 
required for the operation of the 
machine, but average blowing pressures 
are around 20-25 lb/in?, a reducing 
valve being provided to reduce the 
pressure. Air line moisture does not 
affect the cores as all air is dried as it 
enters the machine. 

Most of the better-known pre-coated 
resin sands can be used but certain 
“self-mixed” resin and sand mixtures 
will also give satisfactory results. 


The first open-topped plant was 
introduced in 1931, and mechanized 
plants were later introduced. By 
using a conveyor system they elimin- 
ated manual handling, ensured better 
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process control and reduced solvent 
usage. In the vears that followed, an 
infinite variety of such plants was built. 
Conveyor systems used ranged from 
mono-rails, single and double chain 
conveyors, to mesh belts, electric and 
pneumatic lifts. Each plant was 
specially designed to suit the needs of 
a particular customer. Recently a 
standard mechanized plant has been 
introduced known as the Type E. It 
utilizes a double chain conveyor 
system and can be supplied in several 
forms, depending on the type of treat- 
ment required. 

Safety and economy go hand in 
hand, and in 1930 a personal service 


was started. Fully trained technical 
service representatives started visiting 
potential and existing customers to give 
on-the-spot advice on the choice, 
siting, installation, start-up and routine 
operation and maintenance of I.C.I. 
plants. There are now twenty-three 
of these representatives, whose full- 
time occupation is this matter of safety, 
service and the solving of industry’s 
problems by the provision of the most 
suitable degreasing process. They join 
with the Metal Degreasing Section 
headquarters staff of engineers and 
chemists in examining each new prob- 
lem presented by a customer. Visits 
are regularly made to all solvent users, 
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NIMONIC ALLOYS 





“The Nimonic Alloys.” By W. 

Betteridge. Published by Edward 

Arnold (Publishers) Ltd., 41 Maddox 

Street, London, W.1. Pp. vti+332. 
Price 80s. Od. 





LONG prior to there being any 
clear understanding of thermo- 
dynamics, heat engines existed. The 
steam turbine of Hero of Alexandria, 
of circa 150 B.C., is just one example. 
Later, when the significance of such a 
fundamental truth as that encompassed 
by the Carnot Cycle was appreciated, 
the engine designer could exploit it to 
but a limited extent. Theory clearly 
demanded that the working fluid of an 
engine should initially be at a very 
high temperature. On the other hand, 
metallic materials having the chemical, 
physical and mechanical properties to 
withstand this were not available and 
scarcely became so until nearly the 
close of the second World War. 

Dr. W. Betteridge, the author of the 
work forming the subject of this 
review, has, with some specialist 
assistance from colleagues, produced a 
well arranged and well documented 
book dealing with the heat-resisting 
alloys of the genus “Nimonic.” Of 
this there are at present, seven species: 
aay. Pigg sa Song “80,” “380A,” “90,” — 
and “100.” There can be no doubt, 
however, that the author and his 
associates have power to add to their 
number. Indeed since this work was 
written ‘105” has emerged and it may 
well have followers. 

Few will require to be told, as the 
name indeed suggests, that the 
“Nimonics” are nickel alloys. They 
are this, however, to a varying degree. 
“DS” has only about 40 per cent of 
the element; “75” over 70 per cent; 
“80” and “80A” slightly less; “90,” 
“95” and “100” are about half nickel 
but contain a considerable amount of 
cobalt, while “100,” at present 
uniquely, has some 5 per cent of 
molybdenum. The whole group 
contains a_ substantial quantity of 
chromium. This is not, of course, 
unnatural for, during the last fifty 


years, it has developed from the heater 
element alloy, “Nichrome,” originally 
80 per cent nickel and 20 per cent 
chromium. This, initially two con- 
stituent materials, was primarily 
required to withstand high temperature 
oxidation. Its hot mechanical 
properties were not of paramount 
importance. Today, when the most 
exacting application of heat-resisting 
alloys is within the aircraft gas turbine, 
the “Nimonics” contain up to nine 
elements, each having its allotted 
function. This is particularly true of 
carbon, chromium, titanium and alu- 
minium, whose combined influence in 
conjunction with appropriate heat- 
treatment, is to produce grain size and 
boundary precipitation productive of a 
very low rate of creep. 

With civil aviation’s, at present 
unsatisfied, demand for higher and yet 
higher speeds combined with increased 
thermal efficiency in the aircraft gas 
turbine, it is but natural that the 
author, on the physical side, should 
attach the greatest importance to the 
creep of the “Nimonic” alloys. With 
regard to this, the engine designer has 
to steer a Scylla-Charybdis course. On 
grounds of thermal efficiency, he 


Powder Metallurgy 


in an article in Metal Progress 
is one in which crushed mag- 
nesium (—200 mesh) was heated at 
500°C. in oxygen at~ 1mm. Hg to 
increase the oxygen content to ~ 5 per 


A MONG the investigations reported 


cent. The powder was extruded from 
a lin. dia. compact to 0-25 in. round 
rod at 400°C. at ~ 0-lin/sec. The 
extruded rod was creep-tested under 
an axial load of 1,700 lb/in? at 350°C.; 
the rate was 2X 10-7 in/hr. The incor- 
poration of magnesium hydroxide with 
magnesium powder, crushing mag- 
nesium powder in hydrocarbon liquids 
and condensation of magnesium vapour 
in an argon stream, were also tried. 
Extrusions of the crushed magnesium 
disintegrated in air, but the condensed 
magnesium gave stable, exceptionally 
smooth rods. One company atomizes 
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including those owning competitive 
degreasing plants. A detailed record 
is maintained at Runcorn of these 
plants and every one of the 20,000 
I.C.I. plants so far made. 

Apart from metal degreasing, newer 
uses have been developed for tri- 
chloroethylene. 

The most recent development is 
“Trisec’—a new product for rapid 
drying. “Trisec” contains trichloro- 
ethylene and is used in a suitably 
modified degreasing plant for drying 
water-wet metal parts quickly and with 
complete freedom from staining. (See 
MerTAL INpDustTRY, p. 143, 20 February 
1959.) 


requires the least possible clearance 
between turbine blade tips and the 
casing. On the other hand, the growth 
of the blades during the turbine’s 
working life must not be such as to 
allow these two to touch. This is a 
metallurgical-engineering problem of 
the highest magnitude, in comparison 
with which Ulysses’s task of steerman- 
ship appears to be one of lesser 
difficulty. 

While devoting much attention and 
space to creep, Dr. Betteridge does not 
neglect what is of like importance, 
fatigue and, to some extent, deals with 
notch fatigue. With regard to the 
latter, he has, however been rather too 
economical. Nevertheless, in a little 
over 300 pages, he does describe with 
a large number of _ illustrations, 
including some first class photomicro- 
graphs, the characteristics, constitution, 
methods of chemical and physical 
analysis and of fabricating this group of 
heat-resisting alloys, to which he and 
others associated with him, have so 
long and vigorously given attention. 

This book is indeed by specialists, so, 
to those requiring specialist knowledge 
of the alloys with which it deals, it can 
be'confidently recommended. P.L.T. 


of Refractory Metals 


molten magnesium by a stream of 
kerosene or similar hydrocarbon, cen- 
trifuging the resulting powder, com- 
pacting and extruding. 

Some work on beryllium compacts 
resulted in the production of material 
similar to S.A.P. in which grain growth 
at elevated temperatures was severely 
restricted by surface films, apparently 
of iron compounds picked up during 
grinding operations. Such “S.A.P.- 
type” beryllium might find application 
in fuel containers for high-temperature 
operation. In the hot compaction of 
beryllium tubes, the tubes were com- 
pacted at 800°C. by radial pressure 
(transmitted by molten lead in a thin- 
gauge steel tube) applied to a concen- 
tric layer of powder inside a heated 
Nimonic 80 die mould fitted with a 
tapered split sleeve. 





486 


Atomic Progress 
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Uranium Alloy Transformations 


HREE important effects arise in 

uranium when it is irradiated. 

Anisotropic growth or wrinkling 
of fuel rods may occur; irradiation and 
thermal creep can lead to bowing of 
stacked fuel elements; and _ thirdly, 
fission gas diffusion is associated with 
swelling of the fuel at high irradiation 
temperatures. All these effects are 
structure sensitive to some extent. For 
example, grain size has a marked effect 
on wrinkling, the surface distortion 
being minimized by a fine random 
structure. On the other hand, creep 
resistance is improved by having a 
coarse grain structure. It is not sur- 
prising, therefore, that the measure- 
ment and control of grain size have 
been intensively examined and coupled 
with more basic studies of the trans- 
formation characteristics and kinetics 
of possible uranium alloy fuels. Heat- 
treatment also affects the form and 
distribution of some of the intermediate 
phases found in uranium alloys. Whilst 
the factors which control swelling do 
not yet appear to have been fully 
resolved, evidence is accumulating to 
indicate that such inclusions can have 
an important effect. Thus, whereas 
the grain size of transformed uranium 
has been the major feature examined 
in the past, it is likely that the effect 
of heat-treatment on second phase 
inclusions will receive increased atten- 
tion in the future. 

In natural uranium-fuel reactors, the 
amount of alloying additions which 
can be made are limited to a low level 
by neutron capture considerations. In 
a Geneva Conference Paper,' Jepson 
et al describe the transformation 
behaviour of some cast dilute alloys 
containing less than 1 atomic per cent 
total alloy addition. The need to relate 
this work to possible production 
requirements was a factor in choosing 
technical purity uranium, made by 
magnesium reduction of the tetra- 
fluoride, as the basis for the alloys. 
Carbon was the main impurity in this 
material (about 700 p.p.m.), followed 
by iron (about 100 p.p.m.) and alu- 
minium (about 40 p.p.m.). 

The TTT curve for high purity 
uranium consists of a single loop. 
Typical curves for technical purity 
uranium consist of two loops, appar- 
ently due to the additional impurities. 
The smaller upper loop has a nose at 
640°C. and extends down to 610°C. The 
nose of the lower loop is below 570°C. 
In the Paper by Jepson et al the 
changes due to alloying are described 
relative to the double loop TTT curve 
of technical purity uranium. 

In pure uranium, alpha grains are 
nucleated in a beta matrix by a shear 
process involving the co-operative 
movement of lattice planes in such a 


way that an orientation relation is 
formed between the two sets of grains. 
These nuclei grow by the continuation 
of the shear process or by diffusion— 
at low temperatures only the shear 
process is expected to operate. Co- 
operative shear movements are ham- 
pered by the presence of foreign atoms, 
so that the shear mechanism can be 
expected to be affected by quite small 
additions. Diffusion rates will be 
virtually unaffected by the presence of 
low concentrations of foreign atoms, 
and transformation by diffusion may 
be expected to play an increasing part 
as the alloy content increases. Jepson 
and his co-workers identify the lower 
of the two loops in the TTT curve for 
technical purity uranium with the 
single loop of uranium. The upper 
loop is of the form known to corres- 
pond to a nucleation and diffusion 
process. Some confirmation of this is 
derived from the equiaxed type of 
grain structure produced by transfor- 
mation at upper loop temperatures. 


Effects of Alloying Additions 


In the studies reported by these 
workers, all the alloying additions 
employed tended to depress the trans- 
formation temperature at a_ given 
cooling rate and also to reduce the 
rate of transformation. Chromium has 
a marked effect, while similar additions 
of molybdenum are largely ineffective. 
The following generalization is made, 
viz. those elements which show a 
marked change in solubility across a 
phase change such as iron, silicon and 
chromium, have a greater effect than 
those which are still partly soluble in 
the lower temperature phase, such as 
molybdenum and niobium. 


Quenching Techniques 


If the effects of the alloy additions 
are such that there is little interference 
with the shear mechanism, the shear 
loop will not be clearly separated from 
the diffusion loop. Under these con- 
ditions, equiaxed fine grain structures 
cannot be obtained below the upper 
nose because the shear process is 
contributing to the growth of the alpha 
grains. The authors conclude that, if 
there is a _ reasonable separation 
between the two loops of the TTT 
curve, isothermal transformation at 
temperatures just below the nose of 
the upper loop will produce equiaxed 
refinement. For beta-quenching to give 
adequate refinement, these workers 
state that some depression of the 
transformation temperature is essential. 
It appears that for beta quenching to 
give effective grain refinement the 
transformation should not start in less 


than 10sec. at 400°C. On the other 
hand, the transformation should not be 
unduly delayed such that it occurs near 
ambient temperature, otherwise large 
grain-sizes may be obtained and 
quench cracking is common. Alloys 
of this latter type, e.g. uranium-2 at. 
per cent vanadium, sometimes exhibit 
grain refinement at the intermediate 
cooling rates encountered during chill 
casting. 

In some alloys, grain refinement can 
be achieved by gamma quenching. In 
the case of uranium-aluminium alloys 
the results are more consistent than for 
beta-quenching, and it is only limited 
in practice by the tendency to cracking 
at high aluminium contents. The 
lattice is very strained after quenching, 
due to retention of the aluminium in 
solution, and an alpha-anneal of 15 hr. 
at 550°C. is required to complete the 
precipitation of UAI,. The behaviour 
of uranium-vanadium alloys is more 
complicated. For example, a uranium- 
1 at. per cent vanadium alloy refines on 
gamma quenching, but not when beta 
quenched; while some other uranium- 
vanadium alloys are subject to beta 
retention on gamma quenching which 
leads to the development of acicular 
structures. Uranium-zirconium alloys 
give good refinement on both beta and 
gamma quenching. In the case of 
uranium-niobium and uranium-silicon 
alloys, gamma-quenching is associated 
with cracking. Uranium-chromium 
alloys show marked beta stabilization 
and crack even on beta quenching; 
these alloys are best refined by iso- 
thermal transformation. 

In practice, beta quenching has the 
obvious advantage that it is faster than 
isothermal annealing. Jepson et al 
note that the latter is little affected by 
the presence of moderate amounts of 
impurities, and observe that it may 
find special application in the treatment 
of recycled or enriched uranium. 


Mechanical Working 


Fine grain structures may, of course, 
be achieved by the usual mechanical 
working processes. Unfortunately, 
these processes also induce various 
amounts of preferred orientation which, 
in general, must be eliminated if the 
bar is to be dimensionally stable under 
irradiation. Heat-treatments such as 
beta quenching can remove much of 
the preferred orientation, but this may 
be associated with slight grain coarsen- 
ing compared with the structure in the 
“as-wrought” material. 


Reference 
1M. D. jepson, R. B. Kehoe, R. W. 
Nichols and G. F. Slattery; Geneva 
Conference Paper A/Conf. 15/P/27. 
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Finishing Supplement 


Nickel Plating 


ICKEL plating was the general 
Niosstiec for the first part of the 
second technical session of the 
Annual Conference of the Institute of 
Metal Finishing held earlier this year. 
Three Papers were presented and 


The Properties of Bright 


discussed and an abstract of each of 
them together with the discussion that 
followed their presentation, appear 
here. Contributions to the discussion 
were submitted in writing and read 
by the chairman. 


Nickel Electrodeposits in 


Relation to the Period of Service of the Plating Bath 
By J. EDWARDS 


T was shown in earlier investigations 

that certain of the properties of 
Super Gleamax and Efco Udylite 
No. 31 bright nickel deposits and solu- 
tions changed with increasing length of 
service of the plating bath. The 
ductility of the deposits tended to fall, 
the internal stress to increase and the 
bright plating range to contract. 
Evidence was presented which indi- 
cated that the content of organic 
impurity in the bath increased with 
time. The nature of the impurity was 
not known but it was considered that 
its presence was probably responsible 
for the observed deterioration in 
deposit properties. 


During the operation of the pilot 
plants in which these tests were made, 


thick deposits were prepared at 
intervals for subsequent examination of 
their composition and microstructure. 


DISCUSSION 


T. E. Such and R. Fyfe (W. Canning 
and Co. Ltd.), in a written contribution 
read by Mr. R. A. F. Hammond, who was 
in the Chair, referred to the author’s 
claim that the results given in Table I of 
the Paper proved that M730 additions 
lowered the total amount of organic 
material incorporated in a Super Gleamax 
deposit, and said that, while other 
evidence indicated that this might well be 
the case, they doubted whether this one 
experiment could be taken as confirma- 
tion of it. The compositions of the 
deposits before and after additions of 
M730 were too close to say with certainty 
that there had been a definite change. 
The author himself admitted that the 
reproducibility of the analytical deter- 
minations was not too good, the 
difference from the mean being sometimes 
as great as +50 per cent. Moreover, the 
carbon, hydrogen and oxygen contents 
were of the same order as those found in 
deposits from dull Watts type solutions, 
without any organic additions, as 
Brenner had described. 

While the general conclusion arrived at 
in relation to the amount of carbon and 
oxygen absorption from the organics 
present in Super Glegmax solution was 
affected by the addition of stress reliever, 
it was very significant that at 
40,000 amp-hrs immediately after such an 
addition there was a rapid rise to approxi- 
mately 0-12 per cent carbon, as shown in 


In the current work, carbon, oxygen, 
hydrogen and nitrogen contents of 
bright nickel deposits from two pro- 
prietary solutions were determined by 
chemical analysis. The amount of 
organic material incorporated in the 
deposits tended to increase with 
increasing length of service of the 
plating bath. For both types of bright 
nickel there seemed to be a definite 
relationship between the ductility of 
the deposits and the amount of 
material (addition agents and 
impurities) included in them. 

The results indicate that additions of 
anti-stress agent made periodically to 
one of the solutions, which tended to 
lower stress and raise ductility, reduced 
the total amount of organic material in 
the deposit. This requires confirma- 
tion, but could have _ important 
practical and theoretical implications. 


Fig. 1 of the Paper. In view of these facts 
and of more recent work which might have 
been done, was the author still convinced 
that M730 did reduce the total amount 
of organic material incorporated in a 
Super Gleamax deposit? 

D. E. Weimer (M. L. Alkan Ltd ) 
suggested that while no one would doubt 
the fact that organic impurities in a 
plating solution adversely affected the 
properties of the electrodeposited metal, 
the information given in the Paper was 
insufficient to establish that there was a 
quantitative relationship between the 
amount of organic matter absorbed and 
the change in physical properties of the 
deposit. Figs. 3 to 8 showed that for very 
small changes in the concentration of the 
organic matter in the electrodeposit vast 
changes occurred in the physical 
properties. It could be the case, therefore, 
that it was a question not so much of how 
much organic material was absorbed into 
a plating deposit, but what that organic 
matter was. It was known that many 
organic addition agents were decomposed 
under electrolysis, which gave the bad or 
poor physical properties obtained from an 
aged nickel solution. This was not 
surprising when regard was paid to the 
large number of organic materials which 
even in very small concentrations in a 
nickel solution deleteriously affected the 
nature of the nickel deposit. 

Why had different concentrations of 


acetic and nitric acid mixtures been used 
for etching deposits obtained from the 
two different solutions. 


J. Edwards, in reply, emphasized that 
the investigation had been a long-term 
job carried out under simulated produc- 
tion conditions in a pilot plant equipment. 
Each solution had been operated for 
about a year, and the main object had 
been to see what changes occurred in 
commercially-significant properties such 
as corrosion resistance; but, to get the 
most out of a fairly large effort, they had 
determined various characteristics of the 
deposit, and in the last part of the Paper, 
which he had now presented, he had 
given all the data, and it was necessary 
to see what could be made of them, 
bearing in mind that it was probably 
impossible to repeat the entire experiment. 
In the circumstances, therefore, one 
should not look for scientifically con- 
clusive evidence, but rather for strong 
indications for future work, which he 
thought were given. 

Table I was unconvincing as a demon- 
stration that M730 reduced the total 
amount of organic material included in 
the deposit, but he felt that Fig. 1 
provided rather good evidence of this. 
The large rise in carbon content to which 
Such and Fyfe referred at 40,000 amp-hrs. 
did not occur immediately after the addi- 
tion of M730. There must, presumably, 
be some factor which brought about this 
increase, and that could perhaps explain 
the small decrease which occurred 
immediately after the addition was made, 
this factor opposing the effect of M730. 
The effect of a stress reducer was no 
doubt puzzling, and the work which he 
had recorded could not be regarded as 
establishing it. It required confirmation. 
In the work which they had done since 
they had not obtained confirmation, but 
they had not found any evidence to 
contradict it. 

Similar considerations applied to Mr. 
Weimer’s question about the relationship 
between mechanical properties and the 
amount of material included in the 
deposit. It was true that some substances 
had very much greater effects on ductility 
than others, even when present in small 
concentrations in the solution. The 
question was, whether these substances 
were specifically bad for ductility or 
much more strongly and rapidly absorbed 
and incorporated in the deposit. 

The reason for using different etching 
solutions for the two deposits was that 
there was about a year between the 
examination of the two deposits. It was 
possible that the solutions given were the 
best for the two cases, but he did not 
make that claim. 


Dr. S. Wernick (Consultant) said it was 
not clear from the Paper whether a rising 
increase in concentration of anti-stress 
agent was to be preferred to the presence 
of a constant but high concentration of 
anti-stress agent throughout. If the author 
could clear up that point it might afford 
a clue to the relative merits of the two 
processes, which was a matter of great 
interest to many people. It was not clear 
whether in the author’s opinion a high 
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constant concentration of anti-stress agent 
was good or bad. In the last paragraph 
of the Paper such a condition almost 
seemed to be equated to the production 
of constant brittle deposits, and, as this 
was contrary to the general experience, 
further elaboration seemed to be required. 


A. W. Wallbank (Ionic Plating Co. Ltd.) 
said that one of the main features of 
bright nickel plating which mattered to a 
production plater was how well it 
accepted chromium. It was well known 
that there was a variation between the 
different bright nickels in this respect. 
All of them could be plated, but some 
were more critical than others. The 
difference was most noticeable in barrel 
plating. There were considerable 
differences between various bright nickels 
when after plating in the nickel barrel 
they went on to a chromium plating 
barrel. He had checked the experience 
of his colleagues and competitors and 
found that they all seemed to have adopted 
dips between nickel and chromium at 
which they had arrived quite empirically. 
They knew that this effect was certainly 
associated with the organic matter 
occurring in the deposit, because it never 
happened with a barrel nickel straight 
from the sulphate solution without any 
addition agent. Could the author provide 
a clue as to what, in theory and practice, 
was the right dip to interpose to give the 
most receptive conditions for the 
chromium deposit? 


J. Edwards said he did not know that 
he could answer Dr. Wernick’s question 
of which was the more desirable, a 
steadily increasing concentration of anti- 
stress agent or a high constant concentra- 
tion. It clearly depended on _ the 
conditions in the particular bath. 
Whether a stress agent was necessary or 
not depended on the addition agents 
which were being used. He did not now 
feel that it was differences in the way in 
which the stress-reducing agent was 
added which determined the differences 
in the structure of the deposits and there- 
fore had some effect on the relative 
ductility; it was probably simply a 
function of the amount of material 
included in the deposit; but in practice it 
was mecessarv to consider a good many 
other properties of the solution as well as 
the ability to produce moderately ductile 
devosits. 

The point raised by the second speaker 
was an interesting one, but not one on 
which it was possible to offer experi- 
mental evidence. It seemed likely that to 
some extent at least whether or not a 
bright nickel deposit would accept 
chromium would depend on the amount 
of the material in the deposit. If there 
was some kind of adsorbed layer on the 
top of the surface, some solution which 
would destroy the material, possibly an 
alkaline solution, or perhaps even a 
sulphate which would remove it could be 
used, but normally one would not expect 
very much extra material to be adsorbed 
on the surface, since in general an article 
would be removed from the bath with 
the current on and would have clinging 
to it the cathode layer, in which the con- 
centration would be very much lower 
than in the bulk of the solution. 


J. J. Dale (Electrodeposition Group. 
Defence Standards Laboratories) noted 
from the Paper that the sulphur had not 
been determined, and thought it would 
be most interesting to get figures for the 
sulphur along with the other elements 
which had been determined. No doubt 


there were good reasons why the sulphur 
had not been, and probably it was very 
difficult, but he would like to know why 
it had not been determined and what the 
author would have expected to find had 
he been able to determine it. 


E. A. Ollard (Atlas Plating Works) said 
that his firm had tried out a number of 
commercial processes for bright barrel 
nickel plating before barrel chrome and 
had been able to divide them roughly 
into two categories: (i) those which gave 
a very nice, bright nickel deposit, but 
which they could not get to barrel 
chrome, and (ii) those that gave a less 
bright nickel deposit but which would 
barrel chrome. That bore out what 
Mr. Wallbank had said, that it was largely 
a matter of the amount of addition agent 
in the deposit. There could be a passive 
layer on the nickel which was extra- 
ordinarily difficult to get rid of. They 
had tried a number of dips but had never 
had much luck with them. They were 
running two at the moment, one for 
barrel chrome and one for bright nickel. 
With the addition agents which they 
had tried they had kept a tally of the 
amount and price of the addition per 
1,000 amp-hrs.—not as recommended by 
the purveyors, but as actually found 
necessary—and had found an enormous 
variation in the price, of as much as 
3/1 with different processes. 


J. Edwards, in reply, confessed that 
there had been no good reason for not 
determining the sulohur in the deposits. 
The sulphur could in fact be determined 
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quite readily by more than one method. 
If they had done the determination he 
could not guess what they would have 
found, but he thought that both deposits 
would contain sulphur. He welcomed 
Mr. Ollard’s comments but had nothing 
to add to them. 


J. J. Dale commented that the best 
results could not be expected if the 
addition agents were added in rather 
infrequent large dollops; it was much 
better to have a steady, regulated flow. 
That was well known, but very few 
people did it, because of the practical 
difficulties; drip feeds and valves tended 
to clog up and were unreliable. He would 
suggest, arising out of their experience 
with a chromium solution, the use of a 
device consisting of a wheel, driven 
slowly through reduction gearing, with 
small buckets and an ingenious gate 
device, so that the solution on being 
tipped out of the buckets went through 
a gate which was regulated by a hand 
wheel. In that way they had found it 
possible to control the specific gravity to 
the third decimal place. 

The second point was that in their 
chromium bath they found a distinct lag 
in time between altering the solution 
composition and this showing itself in the 
deposit. This might be 20 to 30 hours. 
In a specific case it had taken 10 hours to 
reach equilibrium, sampling every hour 
under steady conditions. A similar thing 
happened with additions to a nickel solu- 
tion. Had the author any data on the 
time taken by any of the additions to 
settle down and operate properly? 


Rapid Quantitative Methods for the Determination of 
Brighteners, Levellers and Anti-Pitting Agents in 
Nickel Electroplating Baths 


By K. SZMIDT, T. ZAK and Zb. KWIATKOWSKI 


MODERN bright nickel plating baths 

contain a number of addition 
agents in the well-known Watts solu- 
tion. It is easy to obtain from such 
baths bright nickel coatings free from 
internal stress, but difficult in practice 
to preserve the two qualities over a 
long period. The lack of rapid quanti- 
tative methods for the determination of 
addition agents is one reason for this. 
Such methods have in the past been 
slow in development because of (1) the 
low concentrations of these agents, (2) 
their great variety, and (3) the difficulty 
of separating the different addition 
agents. especially organic compounds. 
Classical analytical methods cannot be 


applied. Physicochemical methods 
such as colorimetry, surface-tension 
DISCUSSION 


Dr. U. F. Marx (Wilmot Breeden Ltd.) 
commented on the fact that the authors 
did not mention the influence which 
breakdown products of the organic 
additives might be expected to have on 
their method for the determination of 
p-toluenesulphonamide and the wetting 
agent. It was known, he said, that the 
former broke down electrochemically, and 
it might be assumed that the latter did so 
too. The breakdown product of the 
brightener did not brighten the nickel 
deposit, but he would have thought that it 


measurement, and especially polaro- 
graphy, are, however, becoming 
popular, and the rapid determination of 
addition agents in bright nickel plating 
baths has been achieved experimentally. 
Metal-ion additions can often be deter- 
mined rapidly and accurately enough 
from the bath by direct polarography; 
the determination of cadmium is given 
as an example. Organic brighteners 
such as p-toluenesulphonamide and 
wetting agents such as_ sulphonated 
isopropylnaphthalene can be determined 
from their influence on the polaro- 
graphic maximum of oxygen. If both 
are present the maximum _bubble- 
pressure method for surface tension 
can be used to determine the wetting 
agent separately. 


lowered the oxygen maximum in a similar 
way to the starting material. It had been 
shown, moreover, that the breakdown was 
fairly rapid and could be detected after 
working the solution for only a few 
amp-hr/L. Had the authors investigated 
this aspect of the problem? 


P. J. Ramsden (Electro - Chemical 
Engineering Co. Ltd.) believed the ability 
to analyse rapidly and _ reasonablv 
accurately addition agents in bright nickel 
plating solutions was of paramount 
importance. Without good analytical 
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methods there was no hope of obtaining 
a consistently good performance from any 
solution, and this was particularly true of 
the bright nickel solution, which was the 
most highly developed and, therefore, 
often the most complex of all the plating 
solutions. 

At the present time many proprietary 
bright nickel solutions could be fully 
analysed using methods developed by the 
supply house concerned. The methods 
for determining addition agents included 
colorimetric analysis, volumetric analysis, 
extraction by organic solvent followed by 
volumetric analysis, and titration of 
wetting agents. All these methods were 
relatively simple to use, and the worst of 
them gave results which were accurate 
enough for control purposes. 

The use of the polarograph for deter- 
mining addition agents was interesting, 
although it must be remembered that it 
was an expensive item of equipment. 
The main technical drawback to the use 
of this instrument would seem to be, as 
the authors had pointed out, the difficulty 
of interference from other addition agents 
or impurities. Had the authors considered 
the use of physical methods for effecting 
a preliminary separation? For example, 
activated carbon was very effective for 
removing by adsorption certain organic 
compounds, while it did mot remove 
others. In the example given of p-toluene- 
sulphonamide in the presence of the 
wetting agent, the latter could be 
removed by heating a portion of the solu- 
tion with activated carbon and filtering. 
The filtrate could then be used to 
determine the p-toluenesulphonamide 
directly. 

P. S. Clark (W. Canning and Co. Ltd.) 
referred to point 6 of the authors’ general 
results: “The polarographic determina- 
tion of brighteners and wetting agents 


can be effected only when no other 
organic or colloidal impurities are 
present.” He asked the authors to 
amplify this statement and to say whether 
or not the method was _ therefore 
inapplicable to practical bright nickel 
plating solutions in which organic 
brighteners and metallic contamination 
were invariably present. 


T. Zak replied to Dr. Marx that after 
the solution in question had been worked 
for 200amp-hr/L it was _ replenished 
according to the results of analysis, after 
which the solution was in perfect order. 
In accordance with their technique, the 
solution after each period of 200 amp- 
hr/L was filtered through activated carbon, 
which eliminated p-toluenesulphonamide 
and its decomposition products. After 
filtration the solution was brought up to 
strength and worked again with very good 
results. With this method they had been 
getting good results on a production scale 
for the last eighteen months and the 
quality of the coating was satisfactory. 
Probably Dr. Marx referred to Fig. 3, 
which dealt with the fast depletion of 
Cd++ and not to organic substances, 
which obviously were being depleted 
much more slowly. There were no 
difficulties with the determination of 
Catt. 


In reply to Mr. Clark, he said that 
metallic contamination did not cause any 
difficulties with their analytical method. 
On the question of organic substances, he 
would refer Mr. Clark to the answer 
already given to Dr. Marx. It could be 
stated that in the particular case of the 
authors’ solution their method was 
applicable on a production scale, and they 
thought that it might be used satisfac- 
torily for similar solutions, but the 
method would have to be proved for each 
particular bath. 


Nickel Plating by Thermolysis of Nickel 
Carbonyl Vapour 


By L. W. OWEN, B.Sc. 


PROCESS variables include tempera- 
ture, rate of flow of vapour, rate of 
flow of diluent gas and total pressure. 
These are controlled in operation of 
the process but it should be noted 
that total pressure is made up of partial 
pressure of nickel carbonyl vapour, 
carbon monoxide (the decomposition 
product) diluent gas and carrier gas if 
not also carbon monoxide. Total 
pressure is not a critical factor but 
there are practical advantages in plating 
at low pressure; i.e. below 100 mm., 
more especially below 3 mm. or at 
slightly above atmospheric pressures. 
The most critical variable is un- 
doubtedly temperature which, __ if 
allowed to fall below a certain value. 
results in the development of a fissured 
surface and a brittle coating. The 
upper limit of temperature is not 
determined as regards the properties of 
the coating so much as by the develop- 
ment of excessive quantities of black 
soot-'ike deposits on the walls of the 
chamber. The rate of flow of vapour 
largely determines the rate of deposi- 
tion but is not otherwise critical 
although there are limitations. 
Despite the apparent lack of critical 


variables, the process requires fairly 
careful control and some experience on 
the part of the operators if good results 
are to be obtained. Best coatings are 
comparable with best quality nickel 
coatings by electrodeposition, but 
brittle coatings of unsatisfactory 
appearance can result from plating at 
low temperatures or lack of control of 
temperature, sudden interruptions in 
vapour flow, or sudden changes in 
pressure are also to be avoided. Small 
amounts of oxygen from the air can 
result in unsatisfactory coatings, and 
with larger amounts, bright, smooth, 
highly stressed excessively brittle 
coatings are produced with hardnesses 
up to 800 D.P.N. Hardness of coatings 
centres around 200 D.P.N., but can be 
as low as 100 or as high as 350 D.P.N. 
Ductility usually follows hardness; i.e. 
the higher the hardness the lower the 
ductility, but there are notable excep- 
tions such as embrittlement caused by 
fissure formation when plating at too 
low a temperature. Minor factors also 
appear to be responsible for some 
variation in properties which are not 
yet properly understood. 

Porosity of the coating might be 
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regarded as comparable with electro- 
deposited nickel, varying directly with 
thickness. Adhesion of coating to 
copper is extremely good without post 
deposition heat-treatment, with other 
metals a short period of heat-treatment 
results in a bond of high strength with 
a number of other metals. 


DISCUSSION 


Dr. J. W. Evans (The Chrome-Alloying 
Co. Ltd.), referring to the idea that the 
complication of the equipment would not 
commend it to conventional electroplaters, 
suggested that the author had not 
sufficiently emphasized the fact that this 
type of process conferred properties on 
the material which could not be achieved 
by any other conventional means, and in 
particular could give exceptionally high 
temperature oxidation resistance on the 
substrate metal, which could not possibly 
be achieved at the moment by conven- 
tional methods. 

There was one disadvantage of carbonyl 
processes, namely, that the decomposition 
of the carbonyl yielded the metal and 
CO, which at moderately low tempera- 
tures was very unstable and was catalysed 
by the finely divided metal surface, 
giving CO, and carbon, one of which was 
carburizing and the other oxidizing. That 
had been observed with molybdenum 
and chromium carbonyls, where much 
higher temperatures were necessary to 
decompose them and one invariably had 
oxide and carbide formation. 

It would be interesting to know the 
author’s experience with molybdenum and 
nickel carbonyl in treating awkwardly- 
shaped objects. 


L. W. Owen replied that Dr. Evans had 
made a very g point in referring to 
carbon formation and the side reaction 
whereby CO decomposed to give CO, 
and carbon, catalyzed by the nickel 
surface. It seemed that nickel deposited 
in the carbonyl was an even better catalyst 
than other forms of nickel. This gave 
rise to the formation of carbon, and that 
built up according to the temperature. 
At low temperatures, below 250°C., the 
amount of carbon was less than 0-1 per 
cent in the deposit, but as the temperature 
rose above this point the amount 
increased, and they had recorded as much 
as 0.3 per cent, but that was at above the 
normal temperatures at which deposition 
was carried out. 

One particular advantage of nickel was 
that it did not appear to be embrittled by 
the carbon or carbide formed in it, at 
these concentrations at any rate, but with 
molybdenum that difficulty was one of 
the major obstacles to the process. The 
carbides pushed the hardness of the moly- 
bdenum coating up to very large figures, 
making it brittle and often unacceptable 
for some applications. Various attempts 
had been made to reduce the amount of 
carbon formed, the use of water vapour 
being one method. 

With regard to obiects of difficult shave. 
the equipment shown on the screen had 
been designed for solids of roughly equal 
dimensions. For special applications, such 
as long rods or where large quantities of 
small components had to be dealt with, 
the eauipment had to be designed for the 
specific use. 


J. ¥. Dale (Defence Standards Labora- 
tories) asked whether any success had 
been achieved with this method with the 
difficult metals mentioned in the Paper, 
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such as molybdenum and tungsten, and 
whether there were any prospects of 
being able to make alloy deposits by the 
method. Could the author say anything 
about established applications with nickel 
carbonyl? 

L. W. Owen said that molybdenum and 
tungsten had been plated from the 
carbonyl but the success had not been 
anything like so good as with nickel. The 
temperatures were high and it was 
necessary to be on the watch for carbon 
formation. The carbonyls themselves 
were not volatile. There were several 
difficulties not experienced with nickel; 
nevertheless. some of these metals were 
more interesting for certain applications 
and were not easy to deposit by other 
methods, and where specific applications 


arose it was possible successfully to apply 
coatings. 
The deposition of alloys had been done 


only by one or two workers. The 
possibilities obviously existed. Con- 
sidering nickel and chromium, for 


instance, chromium could be deposited 
from the carbonyl and it would seem 
reasonable to suppose that an alloy of 
those two metals could be deposited 
under suitably controlled conditions. 
With regard to established applications 
for nickel plating, it was understood that 
the Americans had been applying this 
process on a commercial scale, and 
attempts to plate continuously wire and 
strip by this process were being made. 
One application was to coat paper by 
using a much lower temperature and 
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sacrificing deposition efficiency. In that 
way it was possible to coat organic 
materials. 


R. A. F. Hammond (A.R.D.E., Ministry 
of Supply) said he had been struck by the 
close similarity between the chemical 
properties of the nickel as described by 
Mr. Owen and those of electrodeposited 
nickel. Could Mr. Owen say how the 
crystal structure compared? 

Another point about which it would be 
interesting tc hear something, was the 
method of cleaning. His method of 
plating imposed a distinct limitation on 
the operator in cleaning the basis metal, 
and it would be useful to know the type 
of cleaning procedure employed and also 
the degree of adhesion on metals other 
than copper. 


Vitreous Enamel on Aluminium 


now be produced on aluminium, 

and a recent example of its 
decorative use was described on 
page 314 of METAL INpustrRy, 17 April, 
1959, where “Judgelite” panels were 
used in the balconies of a block of 
flats. It provides a hardwearing and 
attractive surface and can be produced 
to users’ specified colours or to any 
selected from a standard range of 150 
graduations throughout the spectrum, 
and varying from full gloss to matte as 
desired. The colours are light-fast 
and very suitable for both internal and 
external use. 

Judgelite, a product of Ernest 
Stevens Limited, Aluminium Division, 
Cradley Heath, Staffordshire, has a 
finish which is achieved by the appli- 
cation of an inorganic coating on a 
suitably prepared aluminium surface, 
after which it is fused to the base metal 
under strict temperature control con- 
ditions to ensure uniformity of 
adhesion, a hardwearing surface and 
uniformity of colour. It has to be 
emphasized that the film thus 
deposited and secured to the metal is 
not a paint, but is in every sense a 


V ITREOUS enamel as a finish can 


vitreous enamelled finish possessing 
superior properties. 
In sheet, commercially pure alu- 


minium or 1} per cent manganese 
alloys lend themselves well, but other 
alloys can be enamelled successfully 
by process modification. Formed sheets 
can be similarly treated. 

Successful finishes can be achieved 
on a number of extrusion alloys, 
including certain heat-treatable types, 
and alternatives could be suggested on 
consultation if necessary. 

In castings, L.M.6 and L.M.18 alloys 
are very suitable, but good results are 
available on other gravity die and sand 
castings. 

The plant upon which Judgelite is 
produced comprises basically, chemical 
pre-treatment tanks, spray booths, and 
a 250 kW electric furnace of the 
resistance type. 

Primarily, pre-treatment is carried 
out in caustic soda and nitric acid with 
intermediate washings, but can be 
modified to suit specific requirements. 

Due to the nature of the work called 
for in this process, the sheets are 
treated in batch fashion by means of 
overhead transfer conveyor, culmin- 
ating in a final water rinse when the 
oxide film has been built up to the 
prefiring stage in which the sheet to 
be enamelled is passed into the furnace 
for a predetermined period to complete 
the build up of the oxide film. 


Batch-type furnace for firing vitrecus enamel on aluminium 





The enamel is sprayed manually or 
automatically on to the panels, depen- 
dent upon the form which they take, 
and they are subsequently re-introduced 
into the furnace along a driven roller 
table at predetermined speeds of travel 
appropriate to the nature of the work. 
The work is timed through the furnace 
at closely controlled temperature 
throughout in order to achieve the 
requisite bond strength as well as to 
maintain uniformity of colour. Fusing 
of the enamel to the aluminium is 
achieved at approximately 540°C. 

The furnace itself is 20ft. long by 
4 ft. 6in. in width, and fans are posi- 
tioned in the roof to assist in maintain- 
ing temperature uniformity throughout. 
The work is laid flat in its travel 
ihrough the furnace, but by suitable 
jigging arrangements it is possible to 
achieve a perfect finish on the back 
and front. Again, by the use of firing 
jigs, the 4ft. 6in. width of the furnace 
can be exceeded and up to 5 ft. width 
can thus be accommodated. This type 
of furnace construction permits of con- 
tinuous feed of long sheets through the 
furnace, so that sheet length is not 
limited to the furnace length of 20 ft. 

Fundamentals in the process are 
clean metal, free of inclusions and 
with a good mill finish, clean chemical 
solutions, and a clean, dust-free 
environment. 





Fatigue Mechanisms 
SYMPOSIUM on the basic 


mechanisms of fatigue has 
recently been published by 
the American Society for Testing 
Materials, 1916 Race Street, Phila- 


delphia 3, Pa. The Papers contained 
in it clarify some of the mechanisms of 
failure, such as dislocations, internal 
friction, crystalline and _ structural 
changes, and surface disintegrations. 
Various areas of observational levels 
are touched upon in discussing the 
mechanisms of fatigue. The Papers 
also help to emphasize the statistical 
nature of the material behaviour under 
cyclic loadings. The book is available 
from the Society, price $3-75. 
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Industrial News 


Home and Overseas 





Atmospheric Pollution 


Problems relating to atmospheric pollu- 
tion have been tackled by the Yorkshire 
firm of Holmes and Company 
Ltd., who have introduced the Holmes 
Schneible “SW” cupola collector, designed 
especially for the control of cupola emis- 
sions and to reduce atmospheric pollution. 
Among the particular features of this new 
collector are the following:—recirculation 
and re-use of water; no spray nozzles to 
clog; controlled water treatment; no fans, 
motors, or moving parts; centralized waste 
disposal; high temperature warning and 
control device, and patented adjustment 
of collector elements. 

A useful brochure is being circulated 
by the company giving full details of the 
principle of operation of this unit, 
together with diagrams and photographs. 


Welding Technology 


A series of courses has been arranged 
by the Institute of Welding at the School 
of Welding Technology, commencing this 
month. Deiails of the courses are as 
follows: Brazing technology and design, 
from June § to 12; Welded design and 
construction in general and mechanical 
engineering, from June 22 to 26. 


Giant Spray Booths 

Two gas heated, paint spray and drying 
booths at the Tyburn Road Works of 
Birmingham City Transport Department 
are each big enough to accommodate a 
double-decker omnibus 30 ft. long, 8 ft 
wide and 14} ft. high. 

The booths are of the water wash 
down draught type, each being 36 ft. long, 
16 ft. wide and 18 ft. high. The entrance 
to each can be closed with power-operated 
roller shutter doors. Each booth is 
equipped with a moving gantry which 
rises 11 ft. above ground level around the 
vehicle to be painted. After a bus has 
been driven into a booth and sprayed, the 
roller shutter door is closed and gas- 
heated air is blown into the booth to dry 
the paint. 

The air intake is through a louvred 
ducting in the outside wall of the paint 
shop, and this duct is coupled to an air 
filter unit. To heat air taken into the 
booth, an auxiliary hot air fan draws air 
from the shop through a direct fired gas 
heater into a mixing chamber in 
each booth. The gas-heated combustion 
chamber is fabricated from mild steel 
plate and lined with refractory brickwork. 
The burner is of luminous pattern and 
has a thermostatic control system. A fan 
failure protection switch automatically 
turns off the gas when the fan ceases to 
operate. 

The gantry can be operated only from 
inside a booth. An interlock prevents the 
gantry rising if the gantry safety gates or 
roller shutters are not closed. Another 
interlock prevents the roller shutters 
operating if the gantry is not at ground 
level. 


Moulding Machine Order 


An order has been placed by Federated 
Foundries with Baker Perkins Ltd. for 
the supply of a Taccone diaphragm 
moulding machine. This machine, which 
will cost £27,000, will be capable of 


squeezing simultaneously two moulding 
boxes, 84 in. by 36 in. by 12 in. deep. The 
squeeze time for one complete mould will 
be 1-5 sec. It is beiieved that this machine 
will be the iargest sand-moulding machine 
in the world. 

The Taccone machine, which was 
demonstrated for the first time at the 
recently - held Foundry Exhibition in 
Birmingham, is suitable for high produc- 
tion or jobbing foundries, and makes 
really automatic moulding available. The 
production of the machine depends 
entirely on the speed of the handling 
equipment provided. It makes moulds 
which, the firm states, are consistently 
hard throughout. 


A New Agency 

It has been announced that Flexible 
Drives (Gilmans) Ltd., of Smethwick, 
Staffs., have recently been appointed sole 
distributing agents for “Tyrolit” profile 
grinding wheels and shapes and “Tyrolit” 
secur cutting-off discs in the United 
Kingdom, India, Australia, New Zealand, 
Eire, and all Colonies of the British 
Commonwealth. 


International Film Congress 

News from the Scientific Film Associa- 
tion is to the effect that H.R.H. the Prince 
Philip, Duke of Edinburgh, has graciously 
consented to become Patron of the 13th 
Congress of the International Scientific 
Film Association. This Congress will be 
held in London and Oxford from Septem- 
ber 23 next to October 2, and will also 
include a festival of popular science films, 
open to the public and presenting top 
documentaries from all over the world. 


Ceramic Coatings 


Following the introduction of their new 
product “Unikote” (ceramic coatings for 
metals and other materials), the United 
Insulator Division of the Telegraph 
Condenser Company Ltd. has now pro- 
vided its first interim bulletin, which 
contains a great deal of essential technical 
detail which has been collated for this 
purpose. 

Copies of this bulletin may be obtained 
free of charge to those interested. 


Electric Furnaces 


It is learned from Wild-Barfield Electric 
Furnaces Ltd. that they have received an 
order from the Mond Nickel Company 
Ltd. for a Wild-Barfield NRC induction 
heated vacuum melting furnace having a 
capacity of 112 lb. of nickel-based alloys. 
The furnace, which is to be used for the 
production of experimental alloys, will be 
powered by a B.T.H. 125 kW 3 kc/s 
verticai spindle type generator. The 
pumping system will comprise a 12 in. 
diameter booster diffusion pump in 
parallel with a 16 in. diameter high 
vacuum diffusion pump backed by a 
Roots type mechanical booster and a 
rotary gas ballast pump. A holding pump 
will be provided to enable either, or both, 
pumps to be held, or used on the tank. 

Vacuum locks will be fitted, through 
which the furnace can be charged without 
opening the vacuum chamber. Provision 
will be made for mould locks to be added 
subsequently, to enable moulds to be 


transferred into the furnace quickly from 
a preheating oven. 

All furnace power controls will be 
incorporated in a semi-automatic cont.ol 
panel on the melter’s platform. Addi- 
tionally, there will be a vacuum contiol 
panel with vacuum sequencing switches 
and gauges, and an illustrated diagram 
indicating the open or shut position of 
the vacuum valves, all of which are air- 
operated. 


Reactor School Courses 


Eighteen standard or full courses have 
to date been held at the Harwell Reactor 
School, and Standard Course No. 19 will 
start on August 31 and continue until 
December 18, 1959. Altogether, 951 
students from 32 different countries have 
so far attended these courses, which 
began in September 1954 and are designed 
to train engineers in the techniques of 
reactor construction and operation, par- 
ticularly in connection with nuclear power 
stations. 

Half the places at each course are 
allocated to overseas students, and a fee 
of £250, exclusive of accommodation, is 
charged. 

A special course for senior technical 
executives will be held from September 21 
to October 1, 1959. This is the ninth 
course of this kind, and the fee is fifty 
guineas, exclusive of accommodation. 
Application forms and details of both 
courses can be obtained from: The 
Principal, Reactor School, A.E.R.E., 
Harwell, Didcot, Berks. 


Aluminium Output 


Recent news from Pittsburg is to the 
effect that the Aluminum Company of 
America has stepped up its output by an 
additional point, bringing it to 83 per cent 
of capacity, by reactivating idle facilities 
at its Tennessee works. In response to 
rising demand for aluminium, the com- 
pany in recent weeks reactivated other 
idle potlines at its Point Comfort (Texas) 
and Vancouver (Washington) smelters. 


Pipe, Valves and Fittings 


It is learned from the Board of Trade 
that the British Consulate-General at 
Cleveland, U.S.A., has been approached 
by the M. J. Kelley Company, 17006 
Kinsman Road, Shaker Heights 20, Ohio, 
who are interested in obtaining United 
Kingdom sources of supply of pipe, valves 
and fittings, in copper, steel, cast iron, 
aluminium and stainless steel. The firm 
wishes to purchase in sizeable quantities 
for stocking at their warehouse. Interested 
British firms are advised to contact by 
air mail, Mr. Richard ]. Kelley, executive 
vice-president of the company. Quota- 
tions should show both f.o.b. and c.ilf. 
Cleveland prices in U.S. dollars. 


Refining Copper 

An interesting 16 mm. sound colour 
film, “Refining Copper from the Sudbury 
Nickel Ores” was given its preview in 
London last week by The Mond Nickel 
Company Ltd. In previous films, the 
International Nickel Company has pre- 
sented the story of the vast and intricate 
processes involved in mining, milling and 
smelting, and refining of nickel. Now the 
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story of refining copper is added to this 
educational series. 

The story of copper refining is attrac- 
tively told, and the photography is 
excellent. The job of refining and pro- 
ducing high purity copper from the raw 
material received from the smelter is 
presented to the viewer with a clarity not 
always to be found in industrial films. 
This latest production in the series should 
undoubtedly be seen by technical societies 
and schools. The film runs for 39 
minutes and can be freely available to 
industry on application to the sponsoring 
company. 


French Aluminium Market 


Demand for aluminium on the French 
domestic market has recently picked up 
considerably, so that deliveries to con- 
sumers in April were close to the record 
level of December 1957, French metal 
quarters report. The revival of the home 
market, if continued in the near future, 
may upset the French export programme 
for unprocessed aluminium, the quarters 
said. Last year the weak home demand 
led the French aluminium sales organiza- 
tion Aluminium Francais to secure con- 
tracts abroad, and exports thus soared 
from 21,000 tons in 1957 to 56,000 tons. 
There were heavy sales to Mainland 
China and the U.S., in addition to the 
traditional Belgian market. Belgium 
received 18,000 tons in 1958, China 15,000 
tons, and the U.S. 13,000 tons. 

The deliveries to the home market, on 
the contrary, fell from 150,000 tons to 
139,600 tons. But since January 1959 a 
considerable recovery of domestic pur- 
chases has been noted. 

Although the Cameroons aluminium 
plant, which reached full capacity in July 
1958—45,000 tons a year—now contri- 
butes to the domestic production, it is 
feared that the overall production would 
not meet both domestic and export 
demand. The situation is expected to 
improve in 1960, when the first units of 
two new plants in south-western France 
will start industrial production. These 
plants are scheduled to supply, when 
completed, a total of 80,000 tons of raw 
aluminium. 


Trade with Japan 


We are informed that Electro-Chemical 
Engineering Company Ltd., a subsidiary 
of Efco Ltd., have received an order from 
Japan to supply an electro-metallurgical 
plant, the contract price being more than 
£300,000. 


Aluminium Exhibits 


An exhibition is being held from 

Monday next (June 15) until Saturday 
(June 20) in the Old Horticultural Hall, 
Vincent Square, London, S.W. The 
exhibition is sponsored by The British 
Aluminium Company Ltd., and the main 
product to be shown is the new Rigidal 
Seamwall cladding. This consists of 12 in. 
wide panels up to 30 ft. high with a bold 
profile to give added interest to large 
scale industrial buildings. 
_ There will be continuous demonstra- 
tions (10 a.m. to 8 p.m.) of erection 
methods, and a completed wall 90 ft. wide 
and 30ft. high. There will also be 
detailed displays showing fixings to dif- 
ferent types of wall and sheeting rail, the 
use of insulating linings, the treatment of 
door and window openings, and sample 
panels showing the range of surface 
finishes. 


Rigidal corrugated sheeting in the 
standard profiles and finishes, and in 
lengths up to 35 ft., will also be shown. 
Admission is by ticket—or professional 
card. 


New Factory and Offices 


A larger factory, including an office 
block, has been acquired by Causeway 
Reinforcements Ltd., a member of the 
Amber Group of Companies. This move 
has been made necessary by the expan- 
sion of trade in the special field in which 
the company operates. 

The range of goods now produced by 
the company includes surface armouring 
for refractory linings, industrial linings, 
floors, roads, etc. Technical development 
and research facilities are available to 
meet special requirements. . The new 
address is Five Ash Works, Dover Road 
Easi, Northfleet, Kent. 


Sir John Cass College 


The prospectus for the session 1959-60 
of the Sir John Cass College, London, is 
now available and contains full details of 
the wide range of courses which are 
offered. The Department of Metallurgy 
provide full-time and part-time courses 
for the London University degrees of 
B.Sc., alsc for the Licentiateship and 
Associateship examinations for the Insti- 
tution of Metallurgists. 

Part-time day and evening courses are 
available in all ten subjects of the 
Institute’s syllabus, practical instruction 
being given where necessary. A limited 
amount of laboratory space is available for 
postgraduate research both in the day- 
time and on certain evenings. The 
Department is particularly well-equipped 
for research work in the fields of physical 
metallurgy, melting and casting (including 
foundry work) and in the applications of 
radioactive tracer techniques to problems 
in the metallurgical and allied fields. 

Applications for any courses and copies 
of the prospectus should be made to the 
Secretary of the College at Jewry Street, 
Aldgate, London, E.C.3. 


U.K. Metal Stocks 

Stocks of refined tin in London metal 
exchange warehouses at the end of last 
week rose 112 to 7,776 tons, comprising 
London 4,860, Liverpool 2,151 and Hull 
765 tons. 

Copper stocks rose 414 to 13,312 tons 
and were distributed as follows: London 
2,547, Liverpool 5.967, Birmingham 973, 
Manchester 3,800 and Hull 25 tons. 


India Exports Bauxite 


India shipped 5,000 tons of bauxite to 
Japan in the 3rd week of May. Negotia- 
tions for further shipments of bauxite 
from India are in progress between private 
sectors in Japan and India. The Prakash 
mining corporation of Bombay which is 
engaged in the export of bauxite to foreign 
countries said that during the last two 
years, India exported 30,000 tons of 
bauxite, mostly to Australia, continental 
countries and Formosa. 


Aluminium in Norway 


Aluminium is probably Norway’s 
fastest expanding production. According 
to “Norway Exports,” output was 


30,000 tons annually pre-war, 120,000 tons 
in 1958. Capacity would be 175,000 tons 
in 1960 and over 200,000 tons by 1965. 
Most was exported, and, next to Canada, 
Norway was already the biggest exporter 
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of aluminium ingots in the world. One 
Norwegian company was investing 
£50 million in expanding aluminium 
production in the next few years. To 
produce 1 ton of aluminium took 20,000 
units of electricity, and cheap electricity 
made aluminium production in Norway 
highly competitive. 


Smelting in Chile 

Since January 1952 when it started 
operations until the present day the 
Paipote Smelter, operated by the Empresa 
Nacional de Fundiciones, had produced 
109,115 tons of blister copper plus 
4,578,000 grammes of gold and 44,470 
kilograms of silver, 982,365 tons of con- 
centrates, ores and smeltings, produced 
by small and average size Chilean mines, 
were treated. 

The Ministry of Economy announced 
that this production represented an 
approximate revenue in foreign currencies 
of 19,000,000 dollars over and above what 
the revenue would have been from the 
export of bulk concentrates and ores. 
This additional revenue was due to the 
saving on freight to foreign countries, and 
the cost of smelting the ores abroad which 
had to be paid for in dollars. The figures 
did not include additional income derived 
from the recovery and sale of the gold and 
silver. 

The whole of the above mentioned 
output was exported through the port of 
Caldera to Hamburg for transformation 
into electrolytic copper and the separation 
of precious metals. 


Australian Tariffs 


The Australian Minister for Trade has 
referred to the Tariff Board for enquiry 
and report the question whether the exist- 
ing Most-Favoured Nation rates of duty 
on some 250 tariff items should be 
reduced to the minima permissible under 
the United Kingdom-Australia Trade 
Agreement, the British Preferential rates 
remaining unchanged. 

The Trade Agreement entitles the 
United Kingdom to minimum preference 
margins of 74 per cent or 10 per cent, 
according to the level of the British 
Preferental rates. For the tariff items 
covered by the present reference, United 
Kingdom preference margins exceed 
these minima, and the Australian author- 
ities believe that the Most-Favoured- 
Nation duties may be higher than required 
to give reasonable protection to Australian 
industry. 

The items concerned include a wide 
range of engineering goods and certain 
consumer goods. Reductions were made 
in the Most-Favoured-Nation rates of 
duty on over 800 items in the Australian 
Tariff in 1957, but no reference was then 
made to the Taritf Board. 


U.S. Tin Statistics 


The average daily rate of tin con- 
sumption in the United States remained 
unchanged in March, but due to the 
longer month the total was 725 long tons 
more than February, according to the 
Bureau of Mines. Tin used in March, 
the highest since April 1957, totalled 
7,510 long tons and comprised 4,700 of 
primary pig tin and 2,810 of secondary 
and imported tin-base alloys. February 
consumption of tin was 6,785 long tons, 
4,245 primary and 2,540 secondary and 
imported tin-base alloys. 

Tin consumption during the first 
quarter of 1959 was 18 per cent more 
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than the corresponding period of 1958 
(primary increased 1,885 long tons and 
secondary 1,345). Compared with the 
fourth quarter of 1958, however, the total 
used increased 13 per cent (primary was 
960 tons more and secondary 1,490 tons). 
During the first quarter of 1959, tin used 
for tinplate was 16 per cent more than 
the same period of 1958, and the final 
quarter of 1958. 

In March, brass mills used 150 long 
tons of tin (85 of primary pig tin and 65 
secondary pig tin and scrap). February 
consumption was 125 tons, 75 primary 
and 50 secondary. Brass mills’ stocks of 
pig tin increased 45 tons and totalled 
135 tons at the end of March. 

Total United States tin stocks 
decreased from 36,500 long tons March 1 
to 36,300 tons on March 31. Industrial 
stocks of tin in the United States 
decreased 670 tons to 21,755 during the 
same period. Tin metal afloat to the 
United States was 2,815 tons on March 31, 
an increase of 195 tons. 


Non-Ferrous Club 


Speaking at the monthly luncheon of 
the Non-Ferrous Club, held at the 
Queen’s Hotel, Birmingham, on Wednes- 
day of last week, Mr. Jack Mould, 
chairman of the Birmingham Federation 
of Boys’ Clubs, suggested that a boys’ 
club should be founded by the non- 
ferrous metals trade, and said that, spread 
over a number of contributors, only a 
small sum would be recuired from each 
to launch a club permanently associated 
with the industry. 

At this luncheon meeting a collection 
was taken on behalf of the Federation of 
Bovs’ Clubs, and the sum of £13 was 
realized. 


Industrial Safety 


Readers are reminded that the 1959 
Safety and Factorv Efficiency Exhibition 
opens at the Bingley Hall, Birmingham, 
on Friday of next week (June 19) and will 
continue until June 26. Various types of 
safety appliances, clothing, and protective 
equipment will be on view and special 
exhibits will specifically deal with safety 
devices in the building industry. The 
exhibition is sponsored by the Birmingham 
and District Industrial Safety Group. 


All-Basic Furnaces 


Following a series of successful basic 
roof trials on 300/350 ton tilting open- 
hearth furnaces, the Appleby-Frodingham 
Steel Co. Ltd., have now firmly estab- 
lished the All-Basic Furnace to the extent 
that 7 furnaces have now been converted. 

These trials at the Appleby-Frodingham 
Steelworks have given the British basic 
brick makers full scope for the develop- 
ment of the fired chrome-magnesite and 
magnesite chrome brick for use under 
extremely arduous conditions imposed by 
operating at temperatures in excess of 
1,700°C. and to a fully sprung design. 

Until recently the roof life records on 
these furnaces was held jointly by one 
Austrian and one British brickmaker with 
lives of 144 and 139 days respectively; but 
now the Spinella R2 brick produced by 
General Refractories Limited has given a 
life of 167 days during which time over 
70,000 tons of steel was produced. The 
results show that Great Britain leads the 
world in the quality of its basic bricks. 


Change of Address 


It has been announced by British 
Insulated Callender’s Cables Ltd. that the 


address of their Lincoln branch is now 
Holmes Road, Lincoln, with the telephone 
number of Lincoln 21351. 


Aluminium in Eire 

A new aluminium factory built by 
Messrs. Unidare Ltd., at Finglas, Dublin, 
has gone into production and is making 
aluminium foil for wrappings, milk bottle 
and other bottle tops, copper and alu- 
minium extrusions, window sections, as 
well as a wide range of domestic goods. 
The new factory is erected on a 60-acre 
site. 

It is planned to supply the entire needs 
of the Republic in foil and metal tops for 
bottles. Hitherto all foil and metal tops 
had to be imported, and the trade was 
stated to be worth about half a million 


pounds. 


Aluminium Tower 


A 103 ft. high tower, built up from 
standard aluminium-alloy staging sections, 
has been erected at Hemel Hempstead, 
Herts., to demonstrate the potentialities 
of this system of construction for per- 
manent or demountable towers to support 
antennae for radar or micro-wave 
systems. 

This “Zip-Up” stairway tower is built 
up from a series of interchangeable folding 
sections which, when opened out, form 
rigid box frames each incorporating its 
own stairway. These 100 lb. frames are 
automatically held square and secure by 
the diagonal stairway and by braces which 
are provided with patented snap-on 
locking hooks. Successive sections are 
interlocked one on top of the other by 
spigots which register in the tops and 
bottoms of the vertical corner tubes. After 
the 18 ft. level is reached, the pre- 
assembled sections are hoisted up by a 
davit which is hooked to the top of the 
tower and moved up progressively. 

Construction of the sections, which are 
manufactured by Access Equipment Ltd., 
of Maylands Avenue, Hemel Hempstead, 
Herts., under licence from Upright 
Scaffold Inc., U.S.A., relies upon the 
close tolerance of extruded round tubing 
in various sizes in Noral BS1 SWP 
(B.S. HV30WP) alloy supplied by 
Northern Aluminium Company Ltd., and 
cast aluminium-alloy couplings to B.S. 
LMI10M, which incorporate a_ special 
locking device. Every corner and tubular 
connection is made with four substantial 
welds. 


U.S. Lead Industry 


New supply of lead in the United States 
totalled 105,700 short tons in March, and 
85,100 tons was consumed, according to 
the Bureau of Mines, United States 
Department of the Interior. Primary 
refineries produced 35,000 tons of refined 
lead and 3,900 tons of lead in antimonial 
lead; secondary lead and copper smelters 
reclaimed 32,000 tons; and 34,800 tons of 
pigs and bars were imported. Mine pro- 
duction of recoverable lead (21,000 tons) 
was slightly less than in February. 

A half cent increase on March 5 
brought the quoted New York price of 
common lead to 11-50 cents a pound, 
where it remained until April 1. 

Reversing the trend of past months, 
primary producers shipped more refined 
lead and antimonial lead than they pro- 
duced in March. Production of 35,000 
tons of refined lead and shipment of 
39,500 tons decreased refinery stocks 2 per 
cent to 198,400 tons—the first inventory 
reduction since October 1958. Antimonial 
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lead inventories were also slightly lower 
at the end of the month. 

Consumption of lead-base and tin-base 
scrap and secondary and primary lead 
smelters totalled 43,200 tons—a decrease 
of 14 per cent compared with February. 
Smelters treated 23,000 tons of battery 
lead plates, which accounted for 53 per 
cent of all scrap smelted. Stocks of lead- 
base scrap decreased 7 per cent during 
the month to 37,400 tons. Inventories of 
tin-base scrap rose 9 per cent to total 
700 tons on March 31. 

From the scrap consumed in March, 
31,300 tons of secondary metals were 
recovered—29,400 tons of lead, 700 tons 
of tin, and 1,200 tons of antimony. 
Recovery was 8 per cent lower than in 
February. Primary lead smelters reclaimed 
2,400 tons of the lead and 34 tons of the 
antimony, and secondary lead smelters 
recovered the remainder. 


Indian Mineral Production 


Provisional estimates made by the 
Indian Bureau of Mines place the total 
value of 1958 Indian mineral production 
(excluding petroleum and minerals pre- 
scribed under the Atomic Energy Act, 
1948) at 1,310 million rupees, compared 
with 1,273 million rupees in 1957. The 
increase of 37 million rupees, the Bureau 
said, was mainly due to higher production 
of coal, salt, iron ore, mica, limestone and 
ilmenite in the year under review. 
with an output of about 46.1 million 
metric tons, was the leading commodity, 
and was valued at 866 million rupees. 

The production of other minerals was: 
copper ore, 411,000 metric tons; gold, 
5,288 kilograms; ilmenite, 314,000 metric 
tons; iron ore, 6 million metric tons; lime- 
stone, 10-3 million metric tons; manganese 
ore, 1-2 million metric tons; mica (crude), 
31,802 metric tons; and salt, 4-2 million 
metric tons. 


Men and Metals 





Changes in the board of directors of 
Vickers Limited have been announced 
as follows:—Sir James Reid Young, 
C.A., F.C.1.S., having reached normal 
retirement age, has vacated his seat on 


the board. Mr. W. D. Opher, 
M.I.Mech.E., a director of Vickers- 
Armstrongs Limited and of certain 
other group companies, and manag- 
ing director of Vickers-Armstrongs 
(Engineers) Limited, has been ap- 
pointed an additional director of the 
company. 

News from Amber Oils Limited, a 
member of the Amber Group of Com- 
panies, is that Mr. C. A. B. Malden has 
been appointed joint managing director 
of the company with Mr. J. G. Cronk. 
Mr. Malden joined the company in 
1958 from Stephenson Clarke Limited. 


New appointments to the board of 
High Duty Alloys Limited, a member 
of the Hawker Siddeley Industries 
Limited have been announced as 
follows:—Mr. J. F. Robertson, C.A., a 
director and group treasurer of the 
Hawker Siddeley Group, and Mr. 
Ian C. Dick, C.A., who joined the 
company in June 1952 as chief 
accountant and was appointed com- 
pany secretary in 1954, a position which 
he still retains. 
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enough that a simple increase in 

the stocks of standard copper in 
L.M.E. warehouses is not sufficient to 
clear up a condition of backwardation 
on the market. As was rather expected, 
Monday brought news of a rise of no 
less than 1,382 tons in the tonnage 
lying in warehouse, the adjusted total 
being 12,898 tons. Moreover, it seems 
quite possible that this upward trend 
will continue, for a time at any rate, 
while in the event of no strike taking 
place there may not be much pause in 
the rising tonnage of reserves of 
standard copper over the rest of this 
year. True, the backwardation nar- 
rowed to 10s. on Tuesday, and further 
to 5s. on the following day at the 
midday session, but at the afternoon 
unofficial session it widened again to 
15s. The fact is that, in addition to 
adequate stocks, it is essential that 
warrants should circulate freely. Stocks 
might be as high as 20,000 tons, but 
if the majority of the warrants are not 
well distributed, and, indeed, are held 
in one direction, then there is real 
danger of something like a squeeze. 
Matters are much better, however, if 
there is a willingness to lend to the 
market so as to Overcome any tendency 
to a famine situation in cash metal. At 
the moment the market seems to be 
reluctant to return to a contango, but 
it may well be that once a premium for 
the forward position is established, a 
return to a backwardation will not 
occur easily, even though there should 
be a reduction in stocks. 

Despite the decision by the Tin 
Council to permit an increase in the 
export quotas for the third quarter of 
this year, the tendency of the quotation 
for standard tin last week was upwards 
and a steady advance, even though a 
modest one, took place during the first 
three days. Stocks in L.M.E. ware- 
houses continued to fall, and at the 
beginning of last week it was 
announced that the reserves of 
standard tin in warehouse had declined 
by 451 tons to 7,664 tons. The fall in 
stocks has now been going on for 
several weeks and it is thought that 
the Buffer Pool has been able to reduce 
its holding substantially. Demand last 
week certainly seemed to be sufficient 
to absorb all the Buffer Stock offerings 
which came along. By the middle of 
the week the quotation had risen 
to £789 three months, which was 
£3 10s. Od. higher than the previous 
Friday, and a contango of 10s. was 
seen on the afternoon market. At the 
close of business last Friday, the prices 
were £787 10s. Od. for cash and £789 
three months, which showed a gain on 
the week of £2 for cash. Tin is again 
commanding quite a bit of attention, 
and the increase in activity suggests 


EF csouen last week showed clearly 


that operators are using the market 
more freely for hedging than was the 
case a few months ago. The turnover 
for the week was 1,620 tons. 

A feature in the lead market last 
week was the burst of activity on 
Wednesday, when the turnover for the 
day amounted to 3,125 tons, an 
altogether exceptional tonnage. Little 
variation in price was seen, however, 
and indeed it could be said that on the 
whole trading in this metal was feature- 
less. In total, last week accounted for 
a turnover of 6,800 tons, closing prices 
being £69 10s. Od. for June and £71 
for September. On balance, June lost 
7s. 6d. while September lost 12s. 6d. 
Like lead, zinc was a somewhat vacil- 
lating market, which, after a turnover 
of 4,450 tons, resulted in a closing 
quotation of £77 for June and £76 


September. This meant on balance 
that June closed 30s. lower while 
September lost 25s. Trading in 


standard copper was active, and the 
turnover was close on 13,000 tons 
without business on the Kerb. U.S. 
stockpile uncertainties exercised a 
bearish influence on Friday and the 
close was rather weak at £236 10s. Od. 
cash and £235 5s. Od. three months. 
On balance this meant a loss of £5 in 
cash and of £5 5s. Od. in the forward 
quotation. 


Birmingham 

Metal-using industries in the Mid- 
lands continue to make progress, and 
for the next few weeks, until the annual 
holiday, demand for raw materials 
seems likely to be maintained, and 
probably expanded. The outlook is 
more confident than it has been for a 
long time. The motor trade continues 
its record-making production, and 
many small firms doing plating and 
polishing work for the trade are 
assured of full employment for the 
next few months, at least. Makers of 
pressings and stampings are actively 
employed. There is more work in the 
building trade, especially on the erec- 
tion of new shopping centres in the 
cities, but the rate of factory building 
has slowed down this year, and fewer 
licences have been granted by the 
Board of Trade. 

Buyers of iron and steel are still 
buying, for the most part, in small 
tonnages rather than on a long-term 
basis. The heavy steel industry deal- 
ing in structural products is in need of 
a stimulus, and the foundries are still 
operating below capacity. Neverthe- 
less, the position is much more satis- 
factory than it was six months ago. 
Re-rollers are working more shifts 
following the receipt of bigger orders 
for light sections. The sheet mills 
catering for the motor trade are fully 


employed, and there is a big demand 
for steel from the railways for replace- 
ment of rails, and in connection 
with electrical engineering schemes. 
Although the number of furnaces 
making pig iron is smaller than it has 
been for some years, the output more 
than covers demand. 


New York 


The fournal of Commerce has fore- 
cast a battle between the United States 
Administration and the Senate on the 
issue of whether the national stockpile 
of strategic commodities should be 
reduced or frozen. The Administra- 
tion is working out a formula to dispose 
of vast amounts of these metals and 
minerals, while the Senate is moving 
to ensure that stocks will never be 
dumped into the open_ market. 
According to the paper, the Senate 
Appropriations Committee is generally 
conceded to be more responsive to the 
fears of basic commodity producers. 
On the other hand, the House Appro- 
priations Committee has given ample 
evidence of its dissatisfaction with the 
huge expense involved in acquiring and 
maintaining the stockpiles. 

The Appropriations Committee 
recently set the stage for a sell-off of 
some of the stockpiled items after 
being prodded by the Administration, 
which estimates about 4,000 million 
dollars of the total 8,000 million dollars 
inventory exceeds anticipated emer- 
gency needs. By refusing to give the 
General Services Administration 49 
million dollars to rotate deteriorating 
rubber, fibres and oils in the stock- 
piling during the fiscal year 1960, it 
ordered, in effect that the G.S.A. 
dispose of these items and not replace 
them. 

The Committee also refused to re- 
appropriate unspent 1959 fiscal year 
G.S.A. funds. This will give the 
Administration a chance to come to 
Congress in 1960 with a programme to 
cut the stockpile back to manageable 
proportions, the paper said. In fact, 
the fournal of Commerce adds, the 
Administration is making another 
attempt at coming up with a plan to 
start unloading surpluses. 

The Government’s chief stockpile 
policy-maker, Mr. Leo A. Hoegh, has 
informed the Senate House Joint 
Defence Production Committee that 
the Administration is revising its stock- 
pile policy, the journal says. But 13 
Senators have introduced legislation to 
“lock up” the Defence Production Act 
Inventories, sparked by a_ reported 
Administration move to sell 128,000 
tons of D.P.A. copper in the open 
market. The object of the Bill is to 
require approval of Congress before 
any D.P.A. goods can be disposed of. 
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Non-Ferrous Metal Prices 
London Metal Exchange 


Wednesday 3 June to Tuesday 9 June 1959 
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Primary Metals 
All prices quoted are those available at 2 p.m. 9/6/59 
£ £ 44 
Aluminium Ingots.... ton 180 Copper Sulphate 0 
Antimony 99:6% .... ,, 197 
Antimony Metal 99%. . 190 
Antimony Oxide 180 
Antimony Sulphide 
eS 190 
Antimony Sulphide 
Black Powder 205 
Arsenic fins 400 
Bismuth 99-95% ..... 
Cadmium 99:9% .... 
Calcium 
Cerium 99% 
Chromium ... 
Cobalt aia. 
Columbite.... per unit 
Copper H.C. Electro.. ton 
Fire Refined 99-70% 9% 
Fire Refined 99-50% ms 


Silicon 98% 


Lead English Silver Spot Bars 


Magnesium Ingots.... 
Notched Bar 
Powder Grade 4 a 
Alloy Ingot, A8 or AZ91 ,, 
Manganese Metal.... ton 245 
Mercury 
Molybdenum 
Nickel 


_ 
o> 


*Zinc 
Electrolytic 
Min 99-99% 
Virgin Min 98% ... 
Dust 95/97% 109 
Dust 98/99% 115 O 
Granulated 99+% .. 101 16 
Granulated 99-99+ % 15 3 


* Duty and Carriage to customers’ works for 
buyers’ account. 
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Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium Canada France Italy Switzerland United States 
fr/kg <> £/ton c/lb £/ton fr/kg—~{£/ton lire/kg —>£/ton frikg—~£/ton c/flb=f£/ton 





22.50 185 17 6 224 165 375 221 5| 2.50 212 10 26.80 214 10 
220 163 445 262 10 | 29.00 232 0 
1,350 =1,012 130.00 1,040 0 


Aluminium 
Antimony 99.0 
Cadmium 
Copper 

4 de | 

Sey | 271 10 0 | 


Wire bars 99.9 | 
Electrolytic | 33.25 244 15 0 30.50 2520 334 13.00 255 0* 31.50 252 0 


Lead 10.25 84 12 6 103 78 97 176) .88 74 17 6 12.00 96 0 
Magnesium 

Nickel | | 70.00 578 5 900 675 708 O 7.50 637 10 74.00 592 0 
Tin 111.50 820 176 1,126 844 885 0 | 9.70 824126104.62 836 17 6 


Zinc 
Prime western | 11.00 88 0 


High grade99.95}| 
High grade99.99) 


Thermic 
Electrolytic | 103 17 6 | 1.02 86 17 12.25 
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Non-Ferrous 
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Metal Prices continued) 





Aluminium Alloy (Virgin) £ 
210 
202 
216 
203 
203 
221 
215 
223 
216 
224 
210 
206 
203 
210 


$19 5 oO BO Oo bo ob 
YARRA ODDOHUY 
at att tat pt tt et et 5 OD a DL 


OU &WN oO 


we 
” 


Ingot Metals 


All prices quoted are those available at 2 p.m. 9/6/59 


eccoooooococococcc Y 
cCoooooccoCcCCCcoc & 


tAlumihium Alloys (Secondary) 


153 
163 
178 
189 


B.S. 1490 L.M.1 .... ton 
B.S. 1490 L.M.2 .... 45 
B.S. 1490 L.M.4 .... 45 
B.S. 1490 L.M.6 .... 


*Aluminium Bronze 


BSS 1400 AB.1...... ton 
BSS 1400 AB.2...... 


Prices vary according 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
Circles 22 
Circles 18 
Circles 12 
Plate as rolled 
Sections 
Wire 10 S.W.G. .... 
Tubes lin. o.d. 

S.W.G. 


PRRDRDDDY 
444424444 
QAQAAAQDAQAH 


Aluminium Alloys 
BS1470. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 
BS1477. HP30M. 
Plate as rolled 
B31470. HCI5WP. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 
BS1477. HPC15 
Plate heat treated. 
BS1475. HG1OW. 
Wire 10 S.W.G. 
BS1471. HT10WP. 
Tubes 1 in. o.d. 16 
S.W.G. 
BS1476. HEI1OWP. 
Sections 


DARD 
“S4aeea: 
aaaaaa 


nnnnunn 
a g484444 
QAQDAHAQ 


Brass 


Brazed Tubes 

Drawn Strip Sections _,, 
ton 200 
» 200 
Ib. 

Extruded Bar (Pure 


0 
0 
0 
0 


*Brass zs =. & — Copper 


BSS 1400-B3 65/35 .. 
BSS 249 
BSS 1400-B6 85/15 .. 


*Gunmetal 
R.C.H. 3/4% ton .... 
(85/5/5/5) LG2 
(86/7/5/2) LG3 
(88/10/2/1) 
(88/10/2/4) 


*Manganese Bror.ze 
BSS 1400 HTBI.... 
BSS 1400 HTB2.... 
BSS 1400 HTB3.... 


Nickel Silver 


Silicon Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 
Grade C Tinmans.... 
Grade Rs Plumbers. . 


Solder, Brazing, BSS 1845 
Casting Quality 12% 22 Type 8 (Granulated) Ib. 
” » 16% Type 9 ” 
2 18% Zinc Alloys 
*Phosphor Bronze 
B.S. 1400 P.B.1.(A.1.D. 
released) 
B.S. 1400 L.P.B.1 . 
* Average prices for the last enh 


Semi-Fabricated Products 


& NWN WWWNHNNWHtd 


2 YO SELOUELY HY WWWWWYW 


1 103 
3 O} 
10 0 
10 0 

2 03 


to dimensions and quantities. The following are the basis prices for certain specific products. 


Lead 
Pipes (London) 
Sheet (London) .... ,; 
Tellurium Lead .... ,, 


Nickel Silver 
Sheet and Strip 7% .. 


Brass 
Condenser Plate (Yel- 
low Metal) 
we Plate (Na- 


. ton 111 5 0 
109 0 0 


194 
£6 extra 


206 


Phosphor Bronze 


Titanium (1,000 Ib. lots) 
Billet 44” to 18” dia... Ib. 
Rod }” to 4” dia. 

Wire -036” — -232” dia. ,, 
Strip -003” to -048” .. ,, 
Sheet 8’x 2’. 20 gauge ,, 
Tube, representative 

average gauge 
Extrusions 


Zinc 


54/- 
95/- 
167/- 
200/- 
85/- 


300/- 
105/- 


55/- 
62/- 
110/- 
75/- 


Locomotive Rods .... 


112 5 0 
a nom. 


Domestic and Foreign 


Cupro Nickel 
Tubes 70/30 





Merchants’ average buying prices delivered, per ton, 8/6/59. 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings 


Brass 
Cuttings 
Rod Ends 
Heavy Yellow 


Copper 
ire 


c 
Remelted 
Cuttings 

Old Zinc 
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U.S. Silicon Prices Reduced 


Towards last week-end advices from 
New York stated that bulk silicon prices 
had been reduced about 2} cents per 
pound as the result of sharp competition 
from imported material. No official price 
reductions had been posted by leading 
domestic producers although it was 
reported in the industry that they were 
meeting competitive prices. 


Davy-United Ltd. 


As a result of the growth of the 
company the board of directors are 
proposing a new Group organization 
aimed at effecting a certain degree of 
decentralization. ‘These proposals, to be 
placed before an extraordinary General 
Meeting of the company later this month, 
will include the formation of a number of 
wholly-owned subsidiaries, each under- 
taking a particular field of manufacture. 

The company previously trading as 
Davy and United Engineering Company 
Ltd. will now become the Holding 
company of the group, with the new name 
of Davy-United Ltd. At present two 
new subsidiaries are to be formed, the 
first of which will be called Davy and 
United Engineering Company Ltd., thus 
retaining the goodwill attaching to that 
name, and will carry on all the main 
engineering activities of the group. This 
subsidiary will comprise the Darnall 
works at Sheffield (excluding the instru- 
ment shops), the Glasgow works in 
Bridgeton and the Construction Division 
with headquarters at Brantwood, Sheffield. 

The second new subsidiary will be 
called Davy and United Instruments Ltd., 
and this will undertake the work at 
present handled by the _ instrument 
division in the development and manu- 
facture of a range of electronic and 
radiation type instruments for the auto- 
matic control of rolling mills, etc. The 
manufacture of rolls and steel castings 
will continue to be carried out at 
Billingham by Davy and United Roil 
Foundry Ltd, which is also a_ wholly- 
owned subsidiary. 

The Board also proposes to capitalise 
reserves equal in amount to the present 
issued capital of £1,509,528 by an allot- 


ment to members on a four-for-one basis 
of new fully paid shares to the above 
amount. A substantial part of the money 
required to finance the very considerable 
growth of the group during the past 12 
years has been found from _ retained 
profits. 


New Companies 


The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 


Eric Williams (Metal Products) Limited 
(628292), Pinfold Lane, Penkridge, Staffs. 
Registered May 15, 1959. Nominal 
capital, £2,000 in £1 shares. Directors: 
Eric Williams and Mrs. E. F. D. Williams. 


A. Owen and Sons Limited (628476), 
233 Richmond Road, Sheffield, 13. Regis- 
tered May 20, 1959. To take over business 
of furnace builders and annealers, grinders 
and welders, carried on as “A. Owen and 
Sons” at Sheffield etc. Nominal capital, 
£3,000 in £1 shares. Directors: Alfred 
Owen, senr., Alfred Owen, junr., and 
Frank Owen. 

Planet Polishing Company Limited 
(628559), 33a Green Lane, Walsall. Regis- 
tered May 21, 1959. To carry on busi- 
ness of polishing manufactured metal 
articles of all kinds, etc. Nominal capital, 
£2,000 in £1 shares. Directors: Richard 
C. Ireland and Sarah J. Ireland. 


Manderstam, Lowe and _ Partners 
Limited (628708), 38 Grosvenor Gardens, 
S.W.1. Registered May 25, 1959. To 
carry on business of consultants, advisers, 
designers to engineers, metallurgists, 
chemists, architects, pulp, paper and cloth 
manufacturers, etc. Nominal capital, 
£100 in £1 shares. Directors: Leopold 
H. Manderstam, Peter H. Wilson and 
James C. Lowe. 


E. Pownall and Co. Limited (628833), 
Manvers Street, Nottingham. Registered 
May 26, 1959. To carry on business of 
scrap metal merchants, etc. Nominal 
capital, £2,000 in £1 shares. Directors: 
Edgar A. Pownall, Victor A. Pownall, 








The figures in brackets give the English equivalents in £1 per ton:— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£210.5.0) 240 
Heavy copper (£210.5.0) 240 
Light copper (£183.17.6) 210 
Heavy brass (£122.15.0) 140 
Light brass (£92.0.0) 105 
Soft lead scrap (£57.0.0) 65 
Zinc scrap (£36.15.0) 42 
Used aluminium un- 

sorted (£83.5.0) 95 

France (francs per kilo): 

Electrolytic copper 
scrap 

Heavy copper... 

No. 1 copper wire .. 

Light brass 

Zinc castings 

Lead 


(£195.0.0) 260 
(£195.0.0) 260 
(£183.15.0) 245 
(£112.12.6) 150 

(£50.2.6) 67 

(£69.0.0) 92 
(£131.2.6) 175 


Italy (lire per kilo): 

Aluminium soft sheet 
clippings (new) (£197.12.6) 335 
Aluminium copper alloy (£126.17.6) 215 
Lead, soft, first quality (£75.12.6) 128 
Lead, battery plates (£41.17.6) 71 
Copper, first grade (£215.10.0) 365 
Copper, second grade (£203.2.6) 345 

Bronze, first quality 
(£200.15.0) 340 


machinery 
Bronze, 
(£171.2.6) 290 
(£138.15.0) 235 
(£123.17.6) 210 
(£127.0.0) 215 


(£60.2.6) 102 
(£45.10.0) 77 
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Sheila Goode, James H. Goode and Mrs. 
S. M. Pownall. 


S. G. Owen Limited (628953), 23 Oak 
Street, Northampton. Registered May 27, 
1959. To carry on business of specialists 
in electrodeposition and surface treatment 
of metals, etc. Nominal capital, £20,000 
in £1 shares. Permanent directors: 
Winifred M. Owen and John M. 
Cockeram. 


Trade 
Publications 


Thread Rolling Dies. — W. H. A. 
Robertson and Co. Ltd., Lynton Works, 
Bedford. 

The latest addition to their series of 
“Guides” is the Robertson Guide to 
Thread Rolling, which covers some 28 
pages and is designed primarily to help 
users of thread rolling equipment by 
providing a wealth of fully illustrated 
technical information. This present pub- 
lication deals with the thread rolling 
process, technical definitions and rolling 
equipment. Much other useful informa- 
tion is included, such as statistical data 
and a number of illustrations. 





Pretreatment.—Imperial Chemical Indus- 
tries Ltd., London and Birmingham. 
The latest issue of this publication 

contains an interesting article on develop- 

ments in phosphating, being a Paper read 
at the Spring Conference of the Institute 
of Metal Finishing by Mr. R. E. Shaw, 

B.Sc., F.I.M., of the I.C.I. Paints Division. 

There are also illustrated articles demon- 

strating the use of I.C.I. pretreatment 

preparations in certain buildings. 





ASSOCIATED 


ILIFFE 


TECHNICAL BOOKS 





Books Recommended by 


METAL INDUSTRY 


EFFECT OF SURFACE ON THE 
BEHAVIOUR OF METALS 
° ° ° ° 
Published for the Institution of 
Metallurgists. 21s. (By post 21s. 10d.) 


INDUSTRIAL BRAZING 


By H. R. Brooker and E. V. 
Beatson. 35s. (By post 36s. 6d.) 


BEHAVIOUR OF METALS AT 
ELEVATED TEMPERATURES 


Published for the Institution of 
Metallurgists. 21s. (By post 21s. 10d.) 


HANDBOOK OF INDUSTRIAL 
ELECTROPLATING. 2nd Edition. 


ByE.A. Ollard, A.R.C.S.,F.R.1.C., 
F.1.M. and E. B. Smith. 35s. (By 
post 36s. 5d.) 


METAL INDUSTRY HANDBOOK 
AND DIRECTORY, 1959 


21s. (By post 22s. 9d.) 


Obtainable at all booksellers or direct from 
THE PUBLISHING DEPT., 
DORSET HOUSE, 
STAMFORD ST., LONDON, S.E.1 
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THE STOCK EXCHANGE 
Profit Taking Caused A Certain Amount Of Reaction. Jenks Touched 17/6 On Delta Offer 


Div. FOR 
MIDDLE PRICE LAST Div. FOR DIV. 1989 1958 
8 JUNE FIN. PREV YIELD HIGH LOW HIGH LOW 
+ RISE—FALL YEAR YEAR 





ISSUED AMOUNT 
CAPITAL OF SHARE NAME OF COMPANY 





Per cent Per cent 
23/3 24/9 
1/6 1/3 1/9 
54/- 58/9 
59/ 47/- 62/44 
72/- 77/6 
44/14 36/14 39/- 
16/3 15/- 16/14 
17/9 17/44 
32/6 27/6 28/9 
15/6 15/- 16/- 
20/6 20/- 20/44 
19/74 18/9 20/- 
56/- 47/6 52/6 
64/- 49/3 52/- 
32/- 15/6 25/3 
2/74 1/3 2/3 
7/3 4/74 5/3 
23/9 22/6 22/- 
16/- 15/3 16/- 
4/- 2/104 4/6 
68/6 60/- 65/3 
113/9 86/- 87/- 
33/74 16/3 25/- 


é £ 
4,435,792 Amalgamated Metal Corporation ... 27i-xd —1}d. 9 9 
400,000 2/- Anti-Attrition Metal . ‘ a 1/3 4 
41,303 829 Stk. (€1) Associated Electrical Dedessslen ani 59/3xd —2/6 15 
1,613,280 1 Birfield ... ove ane one = 51/3 +2/6 15 
3,196,667 1 Birmid Industries . pon we | WHf- —2fo 174 
5,630,344 Stk. (£1) Birmingham Small Arms ae ae 44[/-xd +7}$d 11 
203,150 Stk. (£1) Ditto Cum. A. Pref. 5% ... oni 15/6 5 
350,580 Stk. (£1) Ditto Cum. B. Pref. 6% ... a 17/9 6 
500,000 1 Belton (Thos.) & Sons ia Sa 32/6 10 
300,000 1 Ditto Pref. 5% ‘ 15/3 —3d 5 
160,000 9 Booth (James) & Co. Com. Pref. % 20/6 7 
1,500,000 Sex. (£1) British Aluminium Co. Pref. 6% ... 19/3 —3d 6 
17,247,987 Stk. (£1) British Insulated Callender’s Cables 55/9 + 3d. 124 
17,047,166 Stk. (£1) British Oxygen Co. Led., Ord. .. S8/- —S/3 10 
1,200,000 Sek. (5/-) Canning (W.) & Co. ... oe we 15/9xcap+3d. 25+ *24CF 
60,484 1/- Carr (Chas.) ... on - 2/6 —tid 124 
150,000 2/- Case (Alfred) & Co. Led. ite aes 7/3 25 
555,000 1 Clifford (Chas.) Led. ...  «.. =. | 23/74 —tHed. 10 
45,000 1 Ditto Cum. Pref. 6% daa dink 16/- 6 
250,000 2/- Coley Metals ... ent a 3/14 —44d 15 
10,185,696 1 Cons. Zinc Corp.t_... —_ wee 67/6 —1/- 15 
1,509,528 1 Davy & United we “on -. 1008/9 20 
5,830,000 5/- Delta Metal... ee oc] TS +1}d. 31¢ 
5,296,550 Stk. (£1) Enfield Rolling Mills Led. os ac 54/9 —44d. 15 57/6 36/74 38/- 
750,000 1 Evered& Co...  ... cee awe 32 f6xed 10§ 33/3 30/- 30/- 
18,000,000 Stk. (£1) General Electric Co. ... we | 33f/- —1/9 10P 40/3 30/6 40/6 
1,500,000 Stk. (10/-) General Refractories Ltd. ... woe | 36f3 +1/- 20 40/- 32/6 39/3 
401,240 1 Gibbons (Dudley) Ltd. sae one 65/- 165 66/6 63/6 67/6 
750,000 5/- Glacier Metal Co. Led. a ae 9/3 + 115 9/3 6/74 8/3 
1,750,000 5/- Glynwed Tubes i coe | | 99%6 20 20/6 16/44 18/14 


5,421,049 10/- Goodlass Wall & Lead tedutestis 13} 38/9 28/74 30/9 
84/- 75/- 57/9 


19/- 14/114 15/9 
~ ns 19/9 
8/6 7/6 9/74 

38/3 33/9 38/- 

17/14 16/- 17/14 

171 153 169 

17/6 8/9 10/- 

16/3 15/44 16/9 

61/- 44/3 47/- 

30/- 25/- 28/9 
6/44 5/3 6/- 

45/- 41/3 45/- 

43/6 38/9 45/- 

16/3 13/9 14/14 
_ ~ 6/3 

85/9 66/6 73/3 

10/3 8/44 9/- 

25/- 22/- 22/9 

75/6 69/- 83/6 

49/9 43/6 45/- 

18/6 17/6 18/- 

50/- 42/- 58/9 

11/6 9/6 11/14 

37/- 27/9 27/3 

21/- 18/- 18/74 

53/6 43/3 45/6 

17/6 15/104 16/3 

89/3 72/- 86/- 

37/- 29/9 36/3 

15/03 14/3 15/9 

22/74 =. 21/- 23/- 

95/3 83/6 87/3 

47/- 39/9 46/6 

10/6 8/84 10/14 

30/7; 21/6 22/9 
6/9 4/114 5/44 
13/9 13/6 13/- 
3/3 2/9 3/14 


OUP wWR ONDA MwWWAARAA AAA RK VA UWUH WH 
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342,195 1 Greenwood & Batley sini mei 84/- 20 


“174 


396,000 5/- Harrison (B'ham) Ord. 
7 


150,000 1 Ditto Cum. Pref. 7% 
1,075,167 5/- Heenan Group os Z Sy 8/- 10 
236,958,260 Stk. (€1) Imperial Chemical teiatastes’ 12Z 
34,736,773 Sek. (£1) Dicto Cum. Pref. 5% 
14,584,025 oe International Nickel ... 
860,000 5/- Jenks (E. P.), Led. _ 
300,000 1 Johnson, Matthey & Co. Cum. ‘Pref. 5% 16/3 
3,987,435 1 Ditto Ord. ... enn ue 61/- 
600,000 10/- Keith, Blackman _ sale ih 30/- 
320,000 4/- London Aluminium ... s Pew 5/9 
765,012 1 McKechnie Brothers Ord. ... oon 41/3 
1,530,024 1 Ditto A Ord. - Pa skh 39/3 
1,108,268 5/- Manganese Bronze & Brass ... aise 14/104 
50,628 6/- Ditto (74% N.C. Pref.) ... wi 6/- 
13,098,855 Stk (£1) | Metal Box ae i 85/9 
415,760 Stk. (2/-) Metal Traders ... os P 10/3 
160,000 1 Mint (The) Birmingham cee - 25/- 
80,000 5 Ditto Pref. 6% oe - oe | | FSf- 
3,705,670 Sek. (£1) Morgan CrucibleA  ... ‘ ” 49/9 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. = 17/6 
2,200,000 Stk. (£1) Murex ... Bre a. | 42f- 
468,000 5/- Ratcliffs (Great Bridge) “ an 9/104 
234 960 10/- Sanderson Bros. & New bould une 36/-xd 
1,365,000 Sek. (S/-) Serck ... ; ' os 19/9 
6.698.586 Stk. (£1) Stone-Platt indueerios — on 49/9xd 
2 928,963 Stk. (£1) Ditto $4% Cum. Pref. ... om 17/3xd 
18,255,219 Sek. (€1) Tube Investments Ord ihe po 85/9 
41,000,000 Stk. (€1) Vickers ine im ag 29/9 
750,000 Sek. (£1) Ditto Pref. 5% ae sa oii 14/3 
6,863,807 S k. (£1) Ditto Pref. 5% tax free ... in 21/3 
2,200,C00 1 Ward (Thos W.), Ord aes - 95/3 + 3d. 
2,666,034 Stk (€1) Westinghouse Brake . ve i 42j- —1/6 
225,000 2j- Wolverhampton Die-Casting - 9/3 —t14d. 
591,000 5/- Wolverhampton Meral len ons 30/3 +3/9 
78,465 2/6 Wright, Bindley & Gell ee bee 6/74 —14d. 20 
124.140 1 Ditto Cum. Pref. 6% sine i 13/9 é 
150,000 1f- Zinc Alloy Rust Proof bua 3/3 + 14d. 7 400 


_ 
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*Dividend paid free of Income Tax. ftincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. t and 100% Capitalized issue. @ The figures given 


relate to the issue quoted in the third column. A Calculated on £7 14 6 gross. Y Calculated on 114% dividend. \|Adjusted to allow for capitalization issue. 
E for 15 months. D and 50% capitalized issue. Z and 50% capitalized issue. B equivalent to 124% on existing Ordinary Capital after 100% capitalized 
issue. And 100% capitalized issue. X Calculated on 174%. C Paid out of Capital Profits. € and 50% capitalized issue in 77% 2nd Pref. Shares. P interim 
dividend since reduced. § And Special distribution of 24% free of tax. R And 334% capitalized issue in 89 Maximum Ordinary 5/- Stock Units. 
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PT tis mast comprehensive stock of 


q TédL STEEL 
7 


in the country 


\\\ 
Copies mailed 4 We make a Brand of Steel for 
every Tool Steel application. 
free on request. 
%* Large Stocks of Alloy Steels 
Ask for yours for maintenance uses. 
% We can Heat Treat your 
Finished Tools and Com- 
ponents at our Birmingham 


and London Heat Treatment 
Departments. 


%* Engineers’ Small Tools sup- 
plied from extensive stocks. 


RICHD. W. GARR & GOMPANY LTD. 


Head Office and Works : Pluto Works, Wadsley Bridge, SHEFFIELD, 6. 
Telephone : Sheffield 348721! (5 lines). Telegrams : Pluton, Sheffield, 6. 


d Heat Treatment Dept., Keeley St., Bordesley, BIRMINGHAM, 9. 
Telephone: Victoria 1144. Telegrams: Pluton Birmingham 9. 


London Branch : Warehouse and Heat Treatment Dept., Third Cross Road, TWICKENHAM, Middx. 
Telephone : Popesgrove 0151. Telegrams : Carrlond, Twickenham, Middx. 


South Midlands Branch: Warehouse an 








You may not wnderCand, 
RUSSIAN ~ CHINESE 


but— 


you will understand 
the value of our 
good service and 
competitive prices 





NON-FERROUS METALS 


including ALUMINIUM & ALLOYS, Sheets & 
Extrusions, BRASS, COPPER, RODS, BARS, 
TUBES, SHEETS, etc., DURALUMIN. 

A.1.D. Approved 


AND 
COMPANY. 








LTD 


Temple Bar 1540 


164 HIGH HOLBORN, LONDON, W.C.I. 


also at :- 
UNION WKS, CARPENTER ST. | 17 DOWNENDROAD, | OLDBURY RD., ALBION 
MANCHESTER, 1 FISHPONDS, BRISTOL WEST BROMWICH 
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Immediate dispatch from large finished stocks. . . 


Solder—Plumbers’, Tinmen's, and 
Blowpipe and Ingot Solders, Motor 
Body Patching Solder 


Bearing Metals—High Speed Heavy 
Duty, and Heavy Duty 





Hornet Brand = Fusible Alloys—to specification or 


to special requirements 


Also Ingot metals, refined Tin and remelted Lead 








50 years’ experience in smelting and refining 


MEMBER OF THE 


R. JONES and company Limited 


Stone Yard, Birmingham 12 


Telegrams: ‘Hornet’ 


i 
Phone: Midland 0916/7 BIRFIELD GROUP 





NICKEL ALLOY 


ee ¢ 








INGOTS 








of = & 
consistent 





BUCKS 


TELEPHONE: LANGLEY 555 


SLOUGH - LANGLEY ° 


Sole Distributors 











“VORTEX” ae 7 
GAS | 
BURNERS 





... for metal melting 


@ quickly and economically 


@ Heating and processin 
uniformly and accurately 








BOOTH STREET, BIRMINGHAM 21. 





for the United Kingdom of ‘High Speed’’ Tin Anodes 


MODERN FURNACES 





and STOVES LIMITED 


phone: SMEthwick 1591-2 
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We are second 10 
 seevice hone for our cash on 


sae : collection buying of all a The 
: NON-FERROUS Smee ten chaps ae 
SCRAP METALS | L 
MARY ANN ST., WOLVERHAMPTON 


Therefore when Sellin PHONE: WOLVER : 
SATISFACTION same a HAMPTON 26017-8 


FULL CASH SETTLEMENT ON COLLECTION 





NON-FERROUS 
METALS 
RESIDUES 
SCRAP 


MW Brookside 
Hor erass pressincs MLetal Co., Ltd. 


for GAS, WATER and 

ELECTRICAL FITTINGS (OWNED BY METAL TRADERS LTD) 

and GENERAL ENGINEERING WATFORD FOUNDRY 
TRADES BY-PASS ROAD, WATFORD, HERTS. 


Tel: WATFORD 26474 (10 lines) Telex London 28457 


ASSOCIATED PRESSINGS LIMEPTED 
eee ars ach minGwae i Branch Works : THAMES SIDE, READING, BERKS. 
. Sate ene k o > Tel: Reading 54474/5 


RE-MELTED XXX BRAND 
SPELTER 
FOR ALLOYING 
eel ——p> 
PRODUCED UNDER LABORATORY CONTROL 
QUALITY GUARANTEED 








FOR GALVANISING 


DEUTSCH& BRENNER & / 


LIMITED 
HARFORD STREET, BIRMINGHAM, 19. Also at Cardiff & Manchester 
Telephone: Northern 3838 (11 lines) Telex 33-374 - Cardiff 31833 - Gatley 6418 
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an important new 
book for metallurgists 


THE STRUCTURE OF METALS 


a mo d ern eonce P tion This important book comprises four recent papers, by leading 
authorities, read to The Institution of Metallurgists. The first covers thirty years’ progress on the theoretical side 
of the electron theory of metals, and outlines modern concepts of this complex subject. In the second paper, the 
experimental techniques developed to test the electron theory and establish such aspects as width of the valence 
band, shape of the ‘density of state’ curves and of the Fermi surface, etc., are fully described. This is followed 
by a discussion of the revolutionary dislocation theory of plastic deformation; whilst the fourth paper describes the 
experimental techniques used to prove this theory. 


from leading booksellers 25s net BY POST 25s 10d 





Two other books have been published in this series: Behaviour of Metals at Elevated Temperatures and 
Effect of Surface on the Behaviour of Metals both published at 21s net. 


Published for The Institution of Metallurgists by 


ILIFFE & Soms Ltd DoORSET HOUSE STAMFORD STREET LONDON S.E.1 

















TUBES FOR THIS—AND TUBES FOR THAT 


MANUFACTURERS OF 
SMALL BRASS 





Established 1840 


Telephone: ASTon Cross 4881 
Telegrams: “Levick, Phone, Birmingham” 


JOHN LEVICK, Ltp 


AND COPPER 
METAL SPINNING WORKS 
Alma Street, ASTON, BIRMINGHAM 


Patentees and Manufacturers of High-class 


METAL SPINNINGS ASTON TUBES (NON-FERROUS) LTD. 


IN ALL METALS 26/38 WAINWRIGHT STREET, BIRMINGHAM 6 

. P elegrams: “ Astub: B'ham 6" Telephone EASt 2236 

Patent eens Metallic and Earthenware Sanitary LONDON OFFICE, 179-181, Vauxhall Bridge Road, London, S.E.1. 
ppliances, etc., for Railway Carriages, Telephone: Tate Gallery 8843 


Ships’ Cabins, etc. NORTHERN OFFICE, North Eastern Chambers, Station Square, Harrogate 
Telephone: Harrogate 67247 


pul ivn 




















H. BARNETT LTD. 


VICTOR ROAD, LONDON, N.7. 


SPECIALIZE IN 
NON-FERROUS SPECIFICATION 
SCRAP METALS UTS Mm BRITISH INDUSTRIAL 


Members of the National Association of Non-Ferrous Scrap utes deaths ca INGOT METALS LTD 


Metal Merchonts. Regd. Office: HICK ST., BIRMINGHAM 
Phone: Calthorpe 1355-6 

Licensed by Ministry of Aircraft 

Production, Light Metals Contro! 





TEL: ARCHWAY S46! (5 LINES) BOARD LIST 
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all types of For Good Sound 
INcoT MouLps | BUSHES s BLANKS 


for non ferrous trade 

made from best hematite iron 
accurately cast to fine limits 

or machined to specification 
delivered to any part of Great Britain 
or exported abroad 


BARROW HEMATITE STEEL 
Co. LTD. 


BARROW IN FURNESS 


Tel: 2468 





Grams: Hematite 














Consult [NTERNATIONAL 
REFINING CO. LTD. 


for prices prior to disposal of your Non-Ferrous 
Metal Scrap and Residues, whether clean or 
irony. 


Consult Maryland Alloys Ltd. 

for your requirements of Non-Ferrous Metal 
Ingots, whether of commercial or complex 
specifications. 


Non-Ferrous Stockholders 
Ltd. 


for your requirements of Sheets, Strips, Rods, 


Bars, Sections, in Aluminium and Alloys, Brass, j 1” 91" di j 
etc., whether for immediate or long-term Sizes 33 21” diameter in Phosphor 
requirements. Bronze, Lead Bronze or Gun Metal 


HEAD OFFICE and WORKS for Bushes or Worm Wheel blanks 


20/22 SUGAR HOUSE LANE, LONDON, E.15 
Tel: MARyland 7771 (5 lines) LONDON TELEX No. 2-3314 


THE 
BIRMINGHAM SMELTING COMPANY 
LANCASTER COPPER WORKS, 
87-95 LANCASTER ST., B’HAM, 4 LIMITED 


Tel: ASTon Cross 1982 P.B.X. 
GLASGOW TANDEM WORKS MERTON ABBEY LONDON SWI9 
400. GREAT WESTERN RD., GLASGOW, C. Telephone: MITCHAM 2031 


Tel: WEStern 7344 
Also makers of TANDEM WHITE METALS & ESCO GUN METAL INGOTS etc. 


All enquiries for ALUMINIUM should be sent to ALUMINIUM WORKS 
WILLOW LANE, MITCHAM, SURREY. Telephone: MITCHAM 2248 














OF ALL CLASSES OF 
NON-FERROUS SCRAP 
METALS RESIDUALS 
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exe STOPPING-OFF 


TAPE 


For the plating trade. 


Resistant to chrome and 
most other solutions. 


Self adhesive. 


In rolls of 4, 1, 14 and 
2 inch widths. 


BIRMEINCHAM - LONDON: SHEFFIELD 





THE THREADGILL 
ELECTRO DEPOSITS LTD. 


Manufacturers of 
TINPLATES and ZINC SHEETS, 
ERASSED, COPPERED and NICKEL 
PLATED. Also CHROMIUM PLATED 
GUARANTEED NOT TO STRIP 
FLEXIBLE FOR DEEP DRAWING 
etc. 
N.B Users of THESE PRODUCTS will save by testing our SAMPLES which 


* will be gladly sence on receipt of letter, or ‘phone TIPTON 1151/2. 
PROMPT deliveries, GUARANTEED WORK and strictly competitive prices. 


RELIANCE WORKS, UNION STREET, TIPTON, STAFFS 





Leading Makers for over 35 years 


ELECTRIC FURNACES 


FOR ALL PURPOSES 


1750°C TUBE 
MUFFLE 


ROTARY 
CRUCIBLE 
TROLLEY 
CONTINUOUS 
SPHERICAL 


and in standard and 


500°C special sizes 
CATTERSON-SMITH LTD. 


EXHIBITION GROUNDS - WEMBLEY 
Cables: Leckiln, Wembley 


In all heater grades 


MOLYBDENUM | 
PLATINUM 
SILICON-CARBIDE | 
KANTHAL 
NICHROME 
R. M. 


ADAMS BRIDGE WORKS - 
Telephone: WEMbiey 4291 

















T. J. BROOKS & CO. (meTALS) LTD. 


Buyers of Scrap Metals 
ALUMINIUM - BRASS - COPPER - GUNMETAL 
PHOSPHOR BRONZE MANGANESE BRONZE 

CONDENSER TUBES OLD PROPELLERS 

LEAD - WHITEMETALS 


Works and Offices 


CROW LANE, ROMFORD, ESSEX. 


Telephone: ROMford 43113 ROMford 40447 Telegrams: Goblons, Romford 








ENTORES 
LIMITED 


ORES, METALS 
and RESIDUES 








City Wall House, 14-24 Finsbury Street, 
LONDON, E.C.2. tom: teint tuo 


| Telex No. LONDON 28455 



































 §TEELS 


IN MODERN INDUSTRY 


A Comprehensive Survey hy 29 Specialist Contributors. 

General Editor W. E. Benbow, late Editor of Iron & Steer. Specifies the 
steels best used in various engineering applications (bearing in mind the 
present need for economy), describes their general and special properties 
and how they may be surface finished for anti-corrosive and other 
purposes. This work—the latest. most comprehensive and authoritative 
on the subject—comprises 562 pages with 260 illustrations, and has 

a foreword by Dr. H. J. Gough, C.B., MBE, 


M.1.MECH.E., F.R.S. 
42s. net. By post 43s. 9d. | 


Obtainable at all booksellers. Published by:- 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 


ASSOCIATED 


ILIFFE 


TECHNICAL BOOKS 
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Rate: Advertisements set in run-on style 4d. per 
word, minimum 4/-. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 
replies. ‘‘Copy’’ accepted at London Office up to 1s¢ 
post on each Friday for the following Friday's issue. 


METAL INDUSTRY 


CLASSIFIED ADVERTISEMENTS 


23 


Trade Discounts: Details upon application to ‘Metal 
Industry,’’ Dorset House, Stamford Street, London, S.E.1. 
Remittances payable to Iliffe & Sons Ltd. The 
proprietors retain the right to refuse or withdraw 
“copy”’ at their discretion and accept no responsiility 
for matters arising from clerical or printers’ errors. 





APPOINTMENTS VACANT 
HIUNTS JeDUCATION (YOMMITTEE. 


FLETTON SECONDARY MODERN SCHOOL 
(PETERBOROUGH). 
APPLICATIONS are invited from suitably 

qualified teachers for appointment as Metal- 
work Master at this newly re-organized school 
of about 700 pupils. Forms of application ~— 
be obtained from the undersigned and should be 
returned duly completed as soon as possible. 
AN C. CURREY. 
Director of Education 
Gazeley House, 
Huntingdon. (7805 





N EW propucts DEVELOPMENT 


A LARGE industrial organization investigating 
and carrying out market research on piping, 
invite applications from men experienced in the 
selling and distribution of steel and iron pipes. 
The applicants must have considerable knowledge 
in this field, and it is preferred that they should 
also have some knowledge of the building trade. 
Good salary and prospects offered to the right 
man. 
Vy TRITE, giving full details of education, 
qualifications obtained in this field, career 
to date and salaries earned, to Box FM.229, c/o 
Central News Ltd., Pemberton House, East 
Harding Street, London, E.C.4. {7807 





R ADIOLOGIST required to take charge of 
small X-ray Laboratory dealing with examina- 
tion of Light Alloy Castings. A.I.D. approved 
man preferred, but will consider other experienced 
applicants. Crystallographic experience an advan- 
tage. Superannuation and Life Assurance. Apply 
Box 4045, c/o Metal Industry. [7806 


JYQUNDRY Manager for jobbing Non-Ferrous 
Foundry casting in very varied alloys including 
Aluminium. Must be good organizer and keen 
disciplinarian, able to act on own _ initiative. 
Box 4009, c/o Metal Industry. {7803 


APPOINTMENTS WANTED 


W ORKS Engineer (Practical) requires position 
in the London area; Non-Ferrous Smelting 
and Refining, General Engineering and Drawing 
Office experience. Box 3941, c/o Metal Industry. 


CAPACITY AVAILABLE 


QHEET Metal Work, Metal Spinning, Deep 
Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15”. Enquiries or speci- 
fications to Wades (Halifax) Ltd., Arden Works, 
Fenton Road, Halifax. [0019 
y ELLERING and Cam Profiling Capacity up 
to 8 ft. 6 ft., or 6 ft. diameter. 
ARMYTAGE BROS. (KNOTTINGLEY) Ltd., 
The Foundry, Knottingley, Yorkshire. Tel. 
Knottingley 2743/4. {0001 


HEAT TREATMENTS 


H*®4! Treatment. A.1.D. Approved, all 
a and cast Light Alloys. Large sizes 
a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [0005 


PLANT FOR SALE 


FOR DISPOSAL: 
Nic *“KEL/CHROMIUM Plating Plant, Auto- 
+ “— with Tank, sizes: 
F ei x “3 (Polythene lined) 

14’ ‘¢ 

4’ 
3 ; 
4 ’ (8 off) 


wits overhead Chain Traversing Drive, 
Filters, and all equipment, less Rectifiers. 
In working order. May be viewed on site. 
Overall size length 65’, width 10’, height 12’. 





SAND FOUNDRY 
MANAGER 


A progressive well educated man required 
to take charge of a small Light Metal 
Foundry in the N.W. Experience in the 
light metal field involving technical, floor 
and cost control is essential. A sound 
working knowledge of modern magnesium 
alloy casting is preferred. The successful 
applicant will be expected to travel widely, 
particularly abroad, and a knowledge of 
French or German will, therefore, be 
helpful. Age 30-40 years. Salary commen- 
surate with experience and responsibility 
Apply Box No. 4031 











BOOKS 


OXYGEN Cutting: A Comprehensive Study of 
Modern Practice in Manual and Machine 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post Ils. 4d. 
From ali booksellers or from The Publishing 
owt ,» Dorset House, Stamford Street, London, 
L. 


MATERIAL Handling in Works Stores. 2nd 
Edition. By L. J. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a mudern factory. 18s. Od. 
net from all booksellers. By post 19s. Od. from 
The Publishing + oN Dorset House, Stamford 
Street, London, S.E.1 


| me and Alloys. Fifth Edition. This 
book < approxi ly 4,600 com- 











Reasonable offer for quick disposal. Phone 
Isleworth 2111. [7804 


PLANT FOR SALE 


CUPOLA (Copper Type), 48 in. x 30 in. hearth, 
6-tuyere, complete 
ROTARY Furnace, Monometer 5 ton, com- 
plete, including »pare shell. 
SEMI-ROTARY Non-Crucible Furnace by 
Monometer, 350 Ib. capacity. 
(CRUCIBLE Furnace, oil-fired, by Waterhouse, 
600 Ib. nominal capacity, complete. 
PNEUMATIC Handling Plant for fume, by 
Visco. Designed to handle 30 tons of dry 
fume, density 60 lb/cu. ft., per 24 hours. 
ISCELLANEOUS Plant, including Auto- 
matic Stokers, Oil Burners, Fans, Electric 
Motors, Starters, Temperature Measuring Instru- 
ments, etc. Lists sent on application. 
BURTONHEAD (TRADING (COMPANY 


L™- 
BURTONHEAD ROAD, 


ST. HELENS, LANCASHIRE. 
Tel.: St. Heiens 7508. {0020 


SCRAP METAL (SALE & WANTED) 
[[RGENTLY JR EQUIRED 
ZINC BASE ALLOY SCRAP 


clean or contaminated 
TURNINGS AND  SKIMMINGS. 
MITCHAM QMEL’ TERS L™ 


REDHOUSE ROAD, 
MITCHAM ROAD, 
CROYDON, SURREY. {0008 





B. a. PERRY & YO. LT. 


Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze Swarf end Scrap 
and all Non-Ferrous Metals. 
Tel.: Midland 5986-7. [0013 





NICKEL and High Nickel Content Scrap 
+‘ wanted. ‘“Nimonics,” “Inconel,” “Monel,” 
etc. Offer for best prices to Nicholson & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 27491. [0011 


TIME RECORDERS 


,ACTORY Time Recorders. Rental Service. 

Phone Hop. 2239. Time Recorder Supply 
and Maintenance Co. Ltd., 157-159 Bowel 
High Street, S.E.1. 


positions of non-ferrous alloy. It is mainly a 
list of alloys having definite names, including 
proprietary alloys, and it is indispensable to users 
of non-ferrous metals and alloys in any industry. 
15s. net from all booksellers. By post 16s. from 
liiffe & Sons Ltd., Dorset House, Stamford 
Street, London, S.E.1. 


NDUSTRIAL Brazing. By H. R. Brooker 

and E. V. Beatson, B.Sc.(Eng.), A.M.1.E.E. 
The first full-length study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. 6d. from The Publishing 
ee Dorset House, Stamford Street, London, 
.B.1. 


HANDBOOK of Industrial Electroplatin, 
Second Edition. By E. A. Ollard, ARCS, 
F.R.LC., F.1.M., and E. B Smith. Facts, figures 
and formulae for all who design, erect, maintain or 
operate electrodeposition lant, and for laboratory 
workers who deal with plating solutions. Includes 
sections on water and drainage, purification of 
solutions, safety precautions and veniilation in 
plating shops, and the special problems of costing 
in such shops. 35s. net from all booksellers. 
By post 36s. 5d. from Iliffe & Sons Ltd., Dorset 
House, Stamford Street, London, S.E.1. 


PRODUCTION Engineering: Practical Methods 
of Production Planning and Control. By 
. S. Murphy, ALLA. This practical 
deals with factory organization, each separate 
item or function being discussed in the order in 
which it arises in practice. The book provides 
experienced production engineers with an r- 
tunity to compare different methods. rice 
12s. 6d. net. By ew 13s. Sd. From all booksellers, 
or from The Publishing say Dorset House, 
Stamford Street, London S.E.1 


Ree Welding in Mass Production. 

A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W., 
and T. Watson, M.Inst.W. The ground covered 
by this book ranges from the first principles 
of each process to its, scientific application in 
mass production. Particular reference is made to 
design and oduction requirements. 21s. net 
from all booksellers, 22s. 1d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 


GAS Welding and Cutting: A Paes Guide 
to the Best Techniques. By C. G. Bainbridge, 
M.I..Mech.E., M.Inst.W. A comprehensive text- 
book providing practical information on almost 
the whole range of available 8 —. X and 
cutting equipment, methods a processes. In- 
valuable to the practical welder as well as to 
those responsible for s weldi and cutting 
operations involved in the fabrication and repair 
of industrial equipment. Price 15s. net. By post 
16s. Od. From all booksellers or from The Bub. 
lishing Dept., Dorset House, An hi Street, 
London, S.E.1. 








SHARDAL CASTINGS LTD 


Buyers of Non-lerrou Scrap 


LOWER TRINITY STREET, 


Pelephone | I¢ ») | 


Vel 


BIRMINGHAM. 9, 
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THE SPECIALIST ELECTROPLATERS 
OF SMALL WORK IN QUANTITIES 


FULLY ALL 
APPROVED A.1.D. FINISHES 























Ye 


IVATAVIIN ITY ns) <@ NVA R@CONH DD) 
Wallows Lane-Walsall Staffs. fiigrn “asco: watsauc* 


Published by Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1. 








Printed in Great Britain by James Cond Ltd., Charlotte Street, Birmingham, 3. 





Metal Industry, 12 June 1959 


—— 


Unretouched photograph of 
hub cap half plated with 
crack-free and half with ord- 
inary chrome showing 


difference revealed by 
corrosion testing. 


Section of hub cap photograph en- 


Crack Fiabe CHROME - 


% FOR THICKER BRIGHT DEPOSITS 


ORDINARY 
CHROME 


showing stress 
cracks which can 
result in prema- 
ture failure of 
nickel coatings. 


% IMPROVED CORROSION RESISTANCE 


x% LONGER SERVICE LIFE 


CRACK -FREE 
CHROME 


completely free 


Bright chrome deposits of three to four times the conventional thickness can ae tg A 


be applied with a complete absence of surface cracking. 


The high corrosion resistance is of outstanding advantage on outdoor com- 


ponents such as motor car accessories. 


Ask for further details or apply for a demonstration. 


“CANNINGS® BIRMINGHAM I8. Jelephone: CEN. 862/ LONDON & SHEFFIELD 


giving greater 
protection to the 
nickel under- 
coating. 








We've got 
ingots all 
weighed up... 


....and have had for some time judging by the number of 
repeat orders simply asking for “same as before.”” We’ve 
long recognised the importance of consistency and — by 
taking great pains in every stage of production, make up, 
and analysis of each order—we believe we’ve ensured 
standards of the highest uniformity 

It is all part of the policy which keeps us in the forefront 
of ingot metal manufacturers. 


Chalmers make sound ‘ingots\ 


E. CHALMERS & COMPANY LIMITED 
Newhaven Rd., Leith, Edinburgh, Scotland 


Telegrams & Cables: “GILES*’ Edinburgh Telex 
Telex 72-232 
Telephones: 36611 (5 lines) 








* 
INCREASES PRODUCTION 
Faster and safer metal handling 


% 

SAVES LABOUR 

by one-man operating through- 
out 


7 

MAXIMUM EFFICIENCY 
from specially designed 
Crucible Carrier or Ladles 





View showing moulds 
being poured on Con- 
veyor from ‘Roper’ Hoist, 
with Lifting Bail and 
Crucible Carrier. Bail 
fitted with side and top 
protection plates. 


Photograph published by courtesy of 
Messrs. Harvey & Longstaffe Ltd., 
Manchester 4 











Price and full particulars on request 


E. A. ROPER & CO. LTD. 


FOUNDRY ENGINEERS, KEIGHLEY, YORKSHIRE. 
Tel: Keighley 4215/6 Grams: Climax, Keighley 
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Egad—how 
exquisite ! 


It is the consistent high quality and faultless 
finish of M©Kechnie Extrusions that has made them 
the choice of Industry throughout the world. 
Whether sections in brass, bronze, nickel silver or 
copper from over 20,000 dies available, or brass 
rods in straight lengths or coils for high speed 
turning and screwing, MKechnie can meet every 


production need. 


M°¢ KECHNIE 


HIGH QUALITY 


EXTRUDED SECTIONS and 
BRASS RODS for Industry 








MSCKECHNIE BROTHERS LIMITED 14 Berkeley Street, London, W.I. Telephone: Hyde Park 98417. 
Metal Works: Rotton Park Street, Birmingham 16 and Aldridge, Staffs. Other Factories at Widnes, London, South Africa, New Zealand. 
L Branch Offices at London, Manchester, Leeds, Gloucester, Newcastle-upon- Tyne, Glasgow (Agents J. Hood & Co.), Paris. 











